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. In  this  bibliography  an  attempt  has  been  made  to  cover  the  field 
of  piiblished  material  on  the  subject  of  infiltration.     Infiltration  is 
considered  as  the  absorption  of  liquid  water  by  a  zone  of  aeration.  It 
includes  the  formation  and  upbuilding  of  surcharged  films  around  soil- 
grains  through  wetting  bj  rainfall,  m.elting  snow,  or  temporary  sheet 
Yfater,  and  the  m.ovoment  into  the  soil  of  mobile  water  by  film  flow,  trick- 
ling or  percolation  toward  the  water  table.-  •    -  - 

The  annotations  vircre  prepared  with  the  intention  of  permitting  the 
technician  interested  in  infiltration  to  determine  whether  the  published 
contribution  contains  information  applicable  to  his  interests.    These  anno- 
tations are  not  complete  abstracts  or  conclusions  but  they  consist  of  in- 
formation to  guide  the  student  in  his  investigations  of  infiltration.  The 
references  are  arranged  alphabetically  according  to  author.    They  refer  to 
published  material  relating  to  the  rate  of  entry  of  water  into  the  soil, 
to  infiltration  capacity  of  surface  soil,  or  to  soil,  water,  or  air  char- 
acteristics 7.hich  directly  affect  i.m nitration  or  its  rate.    There  are  a 
few  exceptions  included,  such  as  articles  in  which  the  author  speaks  di- 
rectly of  "infiltration"   (of  water  into  the  soil)  which  do  not  give  either 
a  measured  quantity  or  rate  of  entry. 

Those  characteristics  7;hich  directly  affect  the  rate  of  infiltration 
are  such  factors  as  soil  structure,  soil  texture,  non-capillary  pore  space, 
tem.perature  of  the  soil  or  viscosity  of  the  water,  the  action  of  soil  amend- 
ments or  electrolytes  in  water  upon  the  pore  space  and  the  shrinking  and 
swelling  of  colloidal  material.    This  phase  of  the  bibliography  is  not  ex- 
haustive but  contains  m^any  references  pertinent  to  infiltration  or  its  rate. 

The  bibliography  has  been  selected  from  general  sources  of  reference 
material  such  as  the  Experiment  Station  Record,  Agricultural  Index,  Chem- 
ical Abstracts,  Science  Abstracts,  and  Industrial  Arts  Index,  and  from 
those  publications  referred  to  by  the  authors  in  their  contributions.  Ref- 
erences to  foreign  publications  have  been  included  -.rhen  found,  but  it  is 
realized  that  the  field  of  foreign  literature  has  not  been  thoroughly 
searched. 

The  date  of  the  earliest  reference  included  is  the  year  1834..  Tost 
of  thuse  references  have  been  published  mthin  the  last  tvro  decades  vrith 
the  majority  appearing  since  the  year  1934 •    These  publications,  with  a 
f evi"  exceptions,  arc  available  in  the  Library  of  the  United  States  Depart- 
ment of  Agriculture,  as  indicaoed  by  the  library  call  numbers  follov;ing 
the  entry.    The  numerical  sym.bols  preceding  the  entry  correspond  to  those 
usod  in  the  index. 
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1.    American  geophysical  union.      Transactions  of  the  sixteenth 

annual  meeting  April  25  and  26^  1935,^A"ashington,  D.C.      2  parts, 
illus,      Washington, D.C.J  Published  by  the  r^ational  research 
council  of  the  National  aca.dGmy  of  sciences, August  1935* 
330.9  Ara3  16th  1935. 

Part  II.  Reports  and  papers,  S:)ction  of  hydrology,  pp  .367-530  o 

Of  interest  is  the  Report  of  the  cornniittee  on  rainfall  and 
run-of f ,  1934--353 L.K.3herm.an,  chairmaii. 

Api.)endix  A.  The  experirn.ental  study  of  run-off , pp .405-411. 
Infiltration  comes  under  considora-ticn  from  the  use  of  a  rainfall- 
analyzer  since  it  sept.rates  the  rainfall  into  its  two  main  cor- 
ponents,  surf a.ce  rurir-oii  and  infiltration.  The  article  consists 
of  a  discussion. 

Appendix  B~  ExperimLon.tral  plots  for  run-off  in  operation  or 
recently  established, pp .411-416. 

E.ODerim.ontal  plots  provided  7rith  artificial  rainfall  to  deter- 
mine the  relation  betv/eon  precipitation,  infiltration,  surf  ace 
storage,  and  run-off  for  particular  soil  and  s"urfa.ce-slopes  vrere 
established  at  St .Louis,  Jassouri, and  Dallas, Texas, and  reported 
hy  W.l'>'. Horner . 

Plots  one-foot  square  and  others  six-foot  square  are  subjected 
to  artificial  rainfall  of  knevm  quantity  applied  manually  by 
means  of  sprinklers.  Tests  vrere  started  in  1930*  Rates  of  appli- 
cation and  run-off  were,  determined.  These  experiments  Trero  m.ade 
by  D.A.Lc'me  for  Los  Angeles  City  Water  Departm.ent  and  by  F.B. 
■  Laverty  for  Loo  Angeles  County  Flood  Control  District.  Tyi^ical 
graphs  are  presented  shoYiing  rainfall  versus  run-off  in  inches 
per  hour  for  plots  of  100  square  feet  located  nuar  Los  Angeles. 
Absorptinn  curves  in  inches  per  hour  for  eaxh  plot  aro  prepared 
from  tests  made  by  L.7[.Arm.strong  of  Los  Angeles  Bureau  cf  Engi- 
neering. 

Appendix  C.  The  infiltration  theory  of  surface-run-off , pp . 
416-419.  Formulas  are  expressed  and  discussed  for  varicus  fac- 
.  tors  that  directly  affect  run-cff  characteristics.  No  expcriiaen- 
tal  data  are  presented.  The  article  is  based  on  theory  only. 


-  2  - 


Also  of  interest  is  the  Report  of  th^  coFj-aittoe  on  absorption 
and  trc.nspirction,  1934-35, Char Igs  H.Lec,  chairman, op •392-4.04. 

The  investigations  of  absorption, run-cff,  and  other  factors, 
vjhich  may  include  infiltration  by  means  ci  lysi meters,  snail  plots 
and  sniall  watersheds  o.ro  suipinarized  for  the  San  Di:"iias  Experimental 
Forest, North  Fork  and  Bass  Lake, Sierra  Forest, at  Berkeley, Calif ornia. 
The  lysiracters  at  San.  Dii.ir.s  include  48  small  './eighing  typus  (unit 
T.eight  350  pounds ) sensitive  to  7  grams  and  30  la.rge  v.reighing  ty-pes 
(unit  weight  1800  pounds) sensitive  to  8  ounces. 

The  definition  given  for  "inf iltrr.ticn    is  the  absorption  of 
liquid  water  by  a  zone  of  aeration.  It  includes  the  lori.ation  and 
upbuilding  of  surcharged  films  around  soil-grains  through  ; retting, 
by  fog-drip, rainfall, m.e It ing  snow,  or  temporary  shoet-v;ater,and  the 
doimward  movement  of.  mobile  vrator  into  the  soil  by  xiliii-floY;,  trick- 
ling or  percolation  after  the  demand  for  pellicular  water  has  boon 
satisfied."  It  is  sometimes  erroneously  teri.ied  "rainfall-penetratj.cn". 
The  term  is  frequently  used  in  a  sense  more  or  less  s;>'Tion;>T;iOus  v/ith 
absorption,  but  has  been  li:;.itod  t...  liquid  water  entering  the  zone 
of  aeration.  Loss  of  v;atcr  from  s  bre.a!~s  into  unsatur.ited  m.aterial 
is  included  in  inf iltrati: n . 

2,    j;\2v:erican  geophysical  unio-i.    Transactions  of  the  ...  seventeenth 

annual  mooting  April  30,ra.y  1, 2, 1936,17a3hington,  D.C.  ;¥cst  Coast 

■mooting  January  31  -nd  February  1, 1936,  Paso.dona,  Calif o.rnia . 

2  parts,  illus .    '.■7ashington,D,C.,  Published  by  the  Katicn:.l  research 

council  of  the  National  academ.Y  o-i  sciences,  July  193^. 

330.9  .um3  17th,  1936.  '  •  • 

Part  II.  Reports  and  papers,  Section  of  hydrology/-  and  '.j^storn 
interstate  snovf-survoy  c  .-j!.i..ronce,pp  .263-562 . 

Of  interest  is  the  Roo  "rt  ci  the  ccr.sriittoo  on  physics  cf  soil 
ricisturo,  1935-36 (Physical  properties  of  soils  as  affected  by  the 
degree  of  cation  saturation )F.  J. ?oihj;-.oyer,  chairman, pp .318-326. 

Perr-.eability  studi  .s  showed  thr.t  the  monovalent  ions  pr:.>duo^:d 
m.embranes  having  the  lowest  permeability.  HyoTOgen-saturated  systems 
were  alviays  moru  perr_..jo.blo  than  calciu:. -saturated.  C.Botlvin  found 
that  high  heads  of  water  cause  sr.all  increasu  in  both  pjnetro.tion 
o.nd  percolation  in  flocculatud  soils.  In  def locculated  soils  the 
reverse  was  true  and  the  penetration  of  v/ater  into  tlie  soils  mcs 
retarded  by  codiim:  and  potassiu:.:  compounds  and  by  clay  and  silt. 

T.E.Buohror  ;,md  H.V.S.-.ith  found  from  studies  on  percolation 
rates  for  various  soils  the  principal  f.actor  in  thu  penetration 
and  percolation  cf  water  to  be  the  pH  of  the  porc.-lating  solutii^n. 
Pcrcclation  rates  -vTcre  greatly  aecreascd  by  the  addition  of  sodiuia 
carbonate . 

R.E. Stephenson  has  noted  ioorovei;  ent  in  penetration  of  irriga- 
tion water  on  black  --ilkali  land  as  calciu:;.  was  ^raf  ually  s\ibsti- 
tuted  for  sodiui.i  in  the  o::ch;.ngo-C' v..plex . 

R.P.Thoras  finds  that  the  adn.ition  of  alkali-bases,  part  lev  larly 
sodium,  decreased  the  r:ite  of  percolaticn  and  the  alkali-o.arths  in- 
creased it. 
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3.    Jii'-icrican  gecphysical  union.      Transections  of  the  ninotocnth 
rnnual  ::.ecting  April  27  to  30, 1938, Washington,  D.C.  ;Regional 
r.eotin^:s  Doc'..r;:bcr  28, 29, 1937,  Spokane, Washington;  January  7, 8, 
193C, Davis,  Caliv'ornia;  June  21, 1937, Denvor,  G-lorado  (Adciondui-. ) . 
2  parts, illus.      ■,Ya£:hirgtrn,D.G.,  Published  by  tho  National 
rosearch  council  of  the  National  acadcr.iy  of  sciences, August 
193S.     33G.9  /u-3  19th,  193^. 

Part  I.  Reports  and  papcrSj'TashingtonjD.C.,  General  asser'bly 
and  Sections  of  geodesy,  3cisr;Olog;;/-,netoorology,  terrestrial  r.agne- 
tisv'.  and  electricity,  oceanography,  vclcani  logy,  and  hydrology'", 
pp.l-5c4. 

Of  interest  is  tho  Repcrt  of  tho  coiordttee  on  physics  of  soil 
rcicture,  193 7-3t- (Effect  of  organic  ratter  on  the  infiltration  of 
yratcr  into  soils  )F .  J. Veilr -oyer ,  chairmn,  pp  .326-342 . 

The  ropli^-S  of  tho  coii  ittco  ioo!;.bers  are  given  in  "v/hole  or  in 
part  tc-  the  seven  qu-jstions  suoi  ittod  by  the  chairroan  for  their 
vici/G  on  the-  above  subject.  Five  of  tlioso  questions  vrere  dirv,ctly 
concerned  i;;rth  the  rate  of  entry  of  --"ator  into  soils  and  the  other 
t7/o  vero  concerning  factors  releva,nt  to  tho  oai.o.  lilthough  no  tab- 
ular dc.tr-.  Y/erc  subi-itted.,  th...  consensus  -,f  opinion  on  sone  of  the 
questions  vr.as: 

Incor;'er.".te  d  crga.nic  i..attor  incr'^ased  the  rate  of  entry  of  water 
into  soils. 

The  rougnening  c-f  tlie  surface    f  the  soil  by  plomng  nay  decrease 
the  rate  of  overland  iIoyj'  and  the  orgo.nic  i.ntter  itself  roay  play  a 
roinor  role. 

Th..'  presence  of  crganic  natter  cn  the  surface  o^f  soil  incrL^ased 
tho  rate  of  entry  of  vrator .  Tho  indirect' effect  of  surface  organic 
.    ir.atter  ray  bo  ii.  port  ant  because  of  the  rTaintonance  of  favorable 
concitiono  for  biotic  activities  -,.h.ioh  tend  to  open  channels  in 
the  soil.  Several  reoibers  state  surface-litter  filtered  silty  Y.'ator 
and  tht;roby  increased  the  rate  of  entry  of  Y.^ater  vhile  others  con- 
tended the  increased  rate  v;as  duo  to  tho  sui'f ace-litter  preventing 
the  puddling  cf  tho  soil  surface  by  raindrops . 

Organic  riatt'jr  increased  the  yrater-holding  capacity  c^  soils 
although  sone  contended  the  increase  obtained  f  ror^  the  addition 
cf  any  arount  vdthin  practical  lL:its  is  al]-:ost  negligible. 

Tho  rate  cf  entry  of  viator  --.'ras  greatest  at  the  beginning  cf  the 
applicaticn  and  decreased  until  apprcxirr.tely  a  steadj^  rate  was 
reached. 

4.    Ar.'.erican  geophysical  union.    Trarsactions  of  1939  ...  tvruntieth 
annual  r.oeting  ^..pril  26  to  ^9, 1939, "'iashingtcn, D. G .     4  parts, 
illus .    ■.'ashington,!,'.".,  Pu.bli3hed  by  the  National  research  council 
cf  the  Na.tional  acadery  of  sciences, x^ugust  1939. 
330.9  lc:3  20th,  1939. 


Part  IV.  Re-.jorts  and  papi.'rs, Section  of  hydrology, pp. 4S4- 740. 

01"  intcrcjct  is  the  Robert  c.f  th^'  CGn  ittGe  on  physics  cf  si.il 
i-.cist-iore,  193o-39(The  v;?,lidity       the  r.ssuiiption  that  it  is  ^cssi- 
blo  to  produce  dif xcront  r.?oisture-perccnt':--^'es  in  liyl'l-svils) 
F.  J.Vcihrieycr,  chairr.nn, pp. 543-345 . 

Water  a.p;^-.'liod  tc  pcri.cable  soils  in  situ  is  rather  q.uickly  dis- 
tributed and  the  soil  throuchout  the  portion  A'^a.ttcd  is  raised  tc  a 
certain  n:-isturc-ccnt..nt  detorr.incd  principally  by  the  toxtvre  of 
the  Si~il.  Structure  exerts  r.uch  less  influ^nco  upon  its  '/.'ater-hclding 
capacity  than  dc-es  texture.  But  structure  has  a  decided  effect  up  ;n 
the  rate  cf  infiltration  cf  water  into  the  s:il. 

Of  interest  is  the  Report  of  hyc'x;  logic  advisory  ccr.rdttLe  t^:.  thu 
research  divisi^.n  cf  the  U.S.S'  il  Ccnservaticn  Service.  R.E.H'.  rt<.  n, 
chairr.an,  ;;.p .  612-614  • 

Purpose  is  t:  lay  sound  scientific  hyorolc-'ic  basis  for  prcblen.s 
such  as  ilood-contrcl  on  the  grc-uiid  surface, by  increasing  irailtratioft" 
capacity  and  reducing  surface-run-cf f  er  better  vTater-econciry  in  land- 
use  through  the  s.ano  i.ieans .  No  data  is  included. 

5.  Auton,  J.T.      The  effect  of  forest  burning  an.'O  pasturin^-i  in  the  Ozarks  '-n 

the  vjater  absorption  of  forest  seals.    U.S.Forest  Ex;;jt.Sta .Central 
States . Sta . Mote  l6 .     So'  • ,  i''.lus  . ,  ninecgr .         Coluiabus,  Ghi.:/,  1934 • 
1.9  F6252S  no  .  16.       ' " 

Absorption  rates  wore  detenoined  jn  soils  of  forests  and  fields 
by  poiu^ing  four  successive  one-liter  portions  of  r-ater  into  a  12- 
inch  square  wooden  i?rano  sealed  mth  iret  clay  to  the  r.iineral  soil 
fror:  Y.hich  the  leaf  litter  had  be-en  reiaovc'-.  Detailed  data(avera;^c 
cf  100  tests  each)jav-o  rates  of  vntcr  absorption  for  each  liter  of 
v/atcr  ap  :licd.  The  results  sho-'oed  a  great  difference  in  the  absorp- 
tive ca;T:city  of  soils  frcn  unO.isturbed  v/oods  co.,ipared  tc  the  cao^ac- 
ity  cf  cither  burnec''  woods  or  oyen  pasture.  The  rate  of  absor^^tion 
was  fairly  constant  foa-  the  f  error  but  diroinished  vrith  each  ap;^;.li- 
cation  of  water  to  the  latter. 

6.  Auton,  J.T.      Porosity  and  vrater  absorption  of  forest  soils.  J'-.ur.A2T. 

Res  .46 (11)  :997-1014,  illus .      June  1933  •      1  As;S4J 

Sites  in  OhiO',  In'/'ij.najI'ichi  pan,  an..  Ill.inois  were  selected  fur 
sanpling  on  the  basis  of  no  ^^raaint^  or  cutting  of  trees  for  at  1  -ast 
fifty  years  and  no  recent  fire  d;-!r.:ape.  Soj-.iplos  \'ifGre  taken  diirin^;  an 
oxtreriely  dry  period.  Co:  purrisons  ucre-  r.ade  between  forest  and  fieli 
soils.  The  soils  wore  tested  by  driving  five  2xl2-inch  brass  tubes 
in  sites  tc  deoths  of  1,3,  and  8  inches  belov:  the  soil  surface  and 
applying  knovm  quantiti3s  of  vrater. 

7.  iiyres,  Q.C.      En;p.noorin;';  in  erosion  coj-jtr^l.      Civ.En  ,in.o (4)  :240-242, 

'  illus.    A,,r.l93o.     '290.G  C49 

Since  the  object  of  enoinecrin.j  treatv.xnt  for  erosion  control  is 
tc  reduce  surface  i-un-off  to  a  riinj.r.u:-, the  interrelated  factors  wliich 
influence  run-off  should  be  clearly  un.'ersto^;;!.  Therefor.-,  critical 
run-off  in  cubic  feet  per  second  equals  the  product  of  a  coefficient 
cf  soil  Irperviousness  by  rainfall  intensity  by  area  of  vntorshed, 
expressed  by  the  f or;:iula,Q=CLi.  A  -/Iscussion  of  tht  factors  follovrs 
inclu'-ling  th..  absorptive  pc'v/er  cf  the  soil  and  ivif iltration  rates. 
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c.    AyreSjQ.C.      Soil  erosion  and  its  control.      365pp., illus. 

Ilevr  York  and  London, KcGraw-Hill  book  co inc 1936      56.7  Ay7 
i-.'ethoas  of  control, pp .39-o2 . 

On  the  sub ject, Absorption  range  of  soils,  the  infiltration  ex;^:^er- 
irents  of  ]  usgrave  on  ParEhall  and  Shelb/  silt  loairs  are  discussed 
and  illustrations  given.  The  rates  0»75  inch  per  hour  for  i'ar shall 
silt  loaj?.  and  0.10  inch  per  hour  for  Shelby  silt  loara, represent 
about  the  extreLies  of  perviousness  and  iifiperviousness  likely  to  be 
encountered  anyi'rhere . 

9.  A;v'res,Q.C., and  Scoates,D.      Land  drainage  and  reclanation,    2d  ed. 

Z.96  ~--: .,  illus  .    New  Icrk  and  London,  JPcGra-vi-Hill  book  co inc 1939 
54  Ay 7  ed.2 

Control  of  soil  erosion, p;^  .2b3-299. 

In  conbating  erosion, the  resisting  poTrer  to  th3  chief  eroding 
forces  is  deterr.iined  lar;_5ely  b^^  the  infiltration  and  absorptive 
ca-pacity  of  the  soil  and  its  inherent  resistance  to  dislodavent . 
To  T'hat  e:rter.t  is  a.taS'jrption  increased  and  percentage  of  run-off 
d.ecreasGd  is  a  question  ask..d  in  judging  or  evaluating  a  ccntrcl 
Lieasuro.  Erosion-control  r.caCi-uires  seek  tc  acconplish  such  results. 
Abscr  :'tion  nay  be  increased  by  improving  the  inf  iltr<._tion  rate  and 
inpcuncli. ip  the  v.^ater  where  it  falls, thus  increaising  the  tiiViC  of  ccn- 
tact  or  the  absorption  opportunity.  Data  are  given  on  run-off  and 
soil  losses  fror.L  various  cultural  and  crop:;iing  systeras  and  the 
average  n"unber  of  days  p<er  year  the  soil  is  uncovered  in  diffL,rcnt 
cropping  systens. 

10.  Baird, R.",^".      Yfetcrshed  and  hydrologic  studies  on  the  Blacklands  cxper- 

inental  watershed.      Agr .Snpin.20(7) :273-276, illus.      July  1939. 
5£.£  Ag83 

T  '^e  objectives  of  the  hydrologic  studies,  the  descriptions  cf 
area  under  study, and  the  hydrologic  structures  for  naking  neasure- 
iTients  including  photographs  are  given.  Infiltration  values  wPJ.ch 
vary  \d.th  different  v;atcrsheds  and  even  in  different  parts  of  the 
sariO  i-ratcrshed  r.re  valuable  in  detcruining  tho  effectiveness  c-f 
conservation  pra.ctices.  In  these  studies  a  najor  attoj^t  vdll  be 
ir.ade  to  find  the  relation  bet",:een  the  results  of  iniiltraticn 
.  studik^s  by  I'xa.ns  cf  tubes  or  rainf all-sinula.tcrs  iron  sanpling 
snail  areas, and  those  results  detcmined  by  the  rica.suronent  cf 
precipitation  and  r"an-off  iron  larger  natural  area^s. 

11.  3arnL.s,3.S,      The  structure  of  disc'^arge-rec  .ssion  curvL.s.  Ar.:.or. 

Gerohys  .Union  Trans  .  (1939)20,  ■;t  .4:721-725,  illus  o 
330.9  A3  20th, ^-t. 4, 1939 

Ston-i- discharge  of  streor.s  in  the  upper  l-..ississippi  V'.lley  con- 
sists of  surface-flow  and  stern  seepage.  The  l.itter  cnLa,nates  fron 
water  7;hich  has  penetrated  only  the  upper  sell  layers  during  a 
rainstorn  or  a  thaw  and  has  filtered  ncre  or  less  horizontally 
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thrcujh  the  soil  to  discharge  into  the  strenri-syster.i  by  see^.-r-ge. 
-The  authvor  states,  "The  basins  of  the  u';:;;cr  ivississi-j  i  Valley 
discharge  such  a  sr.all  fraction  of  the  total  --recioitaticr.  in  the 
forr:  of  siirface-f Icvr  that  varir-tions  in  thu  r.ioi.ientary  intensity 
of  the  rainfall  and  daily  changes  in  the  inf iltration-ca"'acity  of 
the  surface-soil  influence  the  a:.vount  of  surface-run-of f  [jjreatly. 
A  decrease  of  a  rcl:.tively  SF:.:dl  i^ercentago  in  the  ai-..ount  of  v.ater 
"Which  enters  the  ground  can  easily  double  the  aiiount  of  I'-.Titer  which 
does  net  enter.    The  t^'tal  arount  of  storiv-.-sOv^pagc, hov;over, seei'.s  tj 
be  affected  very  little  by  the  rr.onentary  rainfall-intensities  of 
the  stori".."  In  the  analysis  of  the  record  for  t\ic  '.-leriod  July  6  t.. 
22,1935,  of  a  1500-squaro-r..ile  o.r:,a  of  the  leva  river  basin  above 
I'arshalltov.Ti,  24.-hour  d.epletion  factor  curves  for  storr.i-seo;-age  o.re 
given.  A  discussion  accor:panies  these  gra;^;hs.  During,'  mnter  and 
early  scoring  the  sha  ^e  of  the  hydrograoh  of  storm-scoo'agc  is  aff'..-ctod 
by  several  factors  and  oossibly  by  the  increased  viscosity  of  water 
in  the  scil  at  teaperatur..-s  noo.r  th-:;  freezing  p:int. 

12.  Barritt,  il.TT.      So;".o  effects  of  li.  in;:  and  crco  grcTfbh  on  s^-.il  respir- 

ation .      Internatl .Cong . Soil  Sci . , Oxford, Eng .Trans . (1935 )3 j  v .1 : 
215-216.      56.09  In643  3d,v. 1,1935 

A  liiaing  oxrperii.ient  on  a  very  acid  soil  of  sodiL'iontary  origin 
frcn  Southeastern  Nigeria.  Liioing  increased  resp-iration  tlircu^h'ut 
the  growing  period.  Crop  groiTth  dioinishod  respiration  of  the  unli:-ed 
soil  but  increased  considerably  that  of  lij..od  soil.  Variooas  crganic- 
suT.ip lying  substances  .added  to  the  soil  resulted  vrlthout  oxce::ti:)n 
in  a  higher  rate  of  respiration  in  the  lioood  soil. 

13.  Bates, C.G.      A  syiv-osiu'i  on  ."Forest  Influunce"  studies  and  1  .othodcl' py . 

Chron.B:.t.5(2/3):J-S4-lSB.      SuiT.er  1939.      450  C46 

Specific  i..oasoros  of  the  iniiltroitiooi  'capacity  01  soils  are 
urgently  needed  for  ooich  and  every  "cover  c  ndition"  vrhich  i:;ay 
occur  upon  each  soil  type.      Under  considoraticn  cro  fcur  r.ethods 
of  neasuring  inf iltro.ti:n, viz .  (l)srall  •  lots  oith  natural  *_r  arti- 
ficial rains^  (2)lysiLioterE|  (3 )i ^easuroi-.-onts  of  accrued  soil  looisturej 
(4)analysis  of  surface  hydrogra  .hs  fro:.i  srooll  an.l  unifor:oly  c.  v^rod 
water  died.  The  last  roe  thod  is  "  f  ton  d  cf  c  ctivc- ,  e  sp  uci.--.lly  if  the 
cover  conditions  on  the  -v'/atorsheol  o.r^  not  uniforo..  Credit  is  given 
to  P.B.R-.".'We  for  his  sinplifiod  r.ethod  using  plots  as  sioall  as  1x2 
feet.  Detailed  dcscri;-'ticns  of  th^  j-.ethod  and  e-qui  ;:;.ent  are  jiven. 
Critical  flood  conditions  : o.o.y  be  tr-iccd  so-i-.etia^-s  to  the  existence 
cf  i-.:periX;ablo  soils,  soils  readil;y  "vatorloggod, airi  other  ;  hysic'^l 
conditions  which  the  best  vegetative  cover  can  ;-:odify  only  sligh.tly. 

14.  Baver,L.D.      B-.'/ald  '.Tollny — h  pio^noor  in  soil  t^ji'I  v.-ater  c.-nsorv-^ti on 

research.      Soil  Sci  .Soc  .i0..or. Pro c .  (193^^)3 :330-333 .  1939. 
56,9  S-3  3d,  1932 
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In  18'74  Wollny  discovered  that  voeetation  ■;:rotccted  tlie  scil  fron 
the  ir/:act  cf  raindrops  to  such  v.n  t^xtcnt  that  bhc  ncn-capillarj^ 
pcrcsity  i/iras  34  tc  53  percent^  higher  tiian  in  unprotected  soils. 
Tabular  data  are  included.-  The  loose,  ii;;ranular  structure  cf  the  un- 
protected soils  v.ras  not  only  broken  doxm  to  cause  a  ccr.ipacticn  cf 
the  soil, but  the  non-ca.]">illa.ry  porosity  \uas  also  decreased  by 
percolation  of  turbid  water  into  the  large  rores  vd.th  subseo^uent 
cic 2";j;in!;;  up  of  these  pores  by  fine  particles.  In  hi«s  study  of  the 
factors  deternining  percolation,  the, -a.:.ount  c-f  percolate  thrcu^^h 
a  -^iiven  soil  depends  upcn  the  soil  noist-ore  at  the  t-i.'ie  of  the 
rain . 

15  •    Baver,L.D.      Soil  characteristics  influencinp  the  novenent  ojid  balance 
cf  soil  r-.cisture.    Svil  Sci.S'-.c  .xuaer  .Proc .  (1936)1:431-437,  illus . 
56.9  Sv3  1st, 1936 

The  characteristics  of  the  surface  layer  jreatly  in.f luence  the 
ir.itial  infiltration  of  rairifall.  The  properties  of  the  entire  pro- 
file doteruine  the  ratu  aavi  /iKount  of  percolation  of  absc'rbod  rain- 
fall thrcu.'jh  the  soi].  colli;. la  as  r.'ell  as  the  aiac-unt  and  raover.ient  cf 
Y/-ater  retained  by  tlie  scil.  The  author  uses  data  of  other  invest!-^ 
gators  to  prove  his  contentions.  No  cri.-inal  data  are  subnitted. 

16.  Baver,L.r.      Scil  pornop.bility  in  relation  to  non-Ga.pillary  porosity. 

Soil  Soi. Soc.Arer.Proc. (1^3S)3:52-56.. .  56.9  So3  3d,193B 

Soils  \d  th  -apparent  low  p err 'C abilities  altrays  have  snail  air 
capacities  even  as  low  as  2  percent  of  the  entire  soil  volurAO,and 
such  soils  are  ali.iost  conpletely  iia'-^ervious  to  imter.  A  study  of  a 
mde  variety  ^'f.  soils  was  r.ado  und.or  d-ifferent  degress  of  conpaction 
deterr.'.ining  capillarj^  and  no n- capillary  p<~re  space ^  po-^ieability,  and 
pF  ricisture  curves.  The  i.iethcc:  used  is  ox^jlainei.  Data  are  subnitted 
and  graphs  included,  shca.ing  the  ;F  noistui-e  curves  cf  different  sand 
fractions, the  pF  noistnre  curve  as  o.f footed  by  co-ipression,  the  pF 
ncisturc;  curve  of  different  sells,  as  '.toII  as  curves  showing  the 
relation  of  p^en':eability  to  porosity.  Resu.lts  are  fully  discussed. 

17.  Haver,"..!),      Soil  porosity  as  an  index  of  str-actur:'.      Ao.er.  SlII  Survey 

xissoc.Bul.l4:i^3-85.      J-ayl933.      56.9 -AaS 

Po-per  given  at  thirteenth  annual  rooting  of  iiiaerican  scil  survey 
association. 

The  v^uthcr  revievre  i.>,bthods  used  by  foreign  invcsti  ■ators  for  • 
studying  tlie.  porosity  of  the  soil  rind  gives  .r.  g<aaoral  discussiin 
on  air  cap.acity  of  soils.  L  table  of  .  data  giving  "The^  relationship 
of  varicus  soil  properties  to  the  non-eapillary  porosity  (Dciaronlo'  )" 
and  graphs  ilo-ustratin^^;  the  porosity  of  scil  profiles  are  inoluded. 

18.  Becking,  J. K.      Do  d.ja.ticultuur  op  Java.      Eon  vorgolijkend  ondcrzock 

naar  di.o  uitkonsten  va.n  versch_illonde  ver.jongingsr.iethod.en  van  den 
djati  op  Java.      304pp.     "Kag^ningen,  192B.      99.45  B36 
BibliO; :raphy  grp.. 295-301. 

In  Dutch.  Title:  Teakvj--.od  culture  in  Java 
Plans  of  the  uxr^uriiients,  eg  .90-161 . 


Methods  are  coi spared  for  the  rejuvenation  of  tho  toalc.vocd  fcrcst- 
industry  in  Java.  These  are  deeply  concerned  Y'ith  air-car.acity  of 
the  3 oil  and  the  ^^rb^ater  part  ef  this  cliapter  pertains  t:  thr.t  phase 
CI  the  subject.  Data  and  illustrations  ar:.  included.  Bur;2;er's  nsthoc^ 
for  deterninins  rates  of  inf il'oration  of  water  into  the  soil  by  ricans 
of  c-.:!en  cylinders  is  described. 

19 •    PennottjH.'I.      D^.Tianic  acticn  ci  rains  in  relation  to  ;:rosion  in  the 
h\niiii  re on .      .'aier . Geophys  .Union  Trans  .  (1934)  15  j  '^t . 2 :474-4B&, 
illus.     330.9  /u-i3  1.5th,,:.t.2,1934 

Tho  anther  discusses  to  r-reat  extent  run-  :ff  and  acceopcnyin 
soil  loss  fron  soils  at  th-^  experlr.^-nt  stations  in  several  stcxtes 
,   .and  the  r.iultiplicity  of  vai-iables  aifectinp  ro.tj  of- soil  erosion. 
Ke  states  "Soil-t;^.'-];:;e  alone  introduces  o.n  aliaost  endless  variety  vf 
conditions  that  apo-r .jciably  a7id  oven  profoundly  .affect  rates  of 
absorption. -v'-x-x-The  te:d;.ijre  of  th.e  surf ace-naterialj  its  inherent 
structuj:*'^:  and  consistonc3^,i  arl::edly  affect  rates  of  absorption  as 
do  also  tho  sar'.o  charootcristics  ox.roosod  in  the  mdely  "^iver^ent 
sub-layers  thr^'upli  the  scil-prcfilo  doi'vn  to  and  including  the 
horizon  of  -parent  ■aat.-.rial."  Data  are   --iven  on  run-off  and  erosion 
losses  fron  the  soils  under  study  at  the  Erosion  experii'X'nt  stations. 

20.  Bennett, H.H.      Soil  conoerv-ation.      ^^93; .jilD.ui.      Ne-\Y  York  and  London, 

^  cGra^--!:ill  book  co.,ine.3i<?39.      50.7  F43S 

The  absorption  of  rainfall  by  the  soil  an',  assistance  to  infil- 
tration by  str-octuraT.  oponinps  ano.  fractures  in  tho  soil  are  con- 
sidered, p  .'93  • 

Under  tho  discussion  of  the  effect  of  slope  lenpth  on  erosion 
an/',  run-off  and  of  rai.nfall  intensity  on  soil  an  ^.  vro.ter  losses,  tho 
inf iltrativ;n  rate  is  a  oToninent  f actor,  pp  .151-153  • 

Tho  titles, Infilcration  in  relation  to  min-ofi,the  Erosion 
orocesSjO.nd  the  Utilization  of  rainirall,  are  descriptive  cf  the 
contents ,  p_;  ,198-212 . 

F'  llovdnj,  irJTiltro.tior  rate  data  there  is  o.  discussion  on  water 
intake.  The  effects  on  irfiltration  by  tillapL.,by  turoidity  of 
surface  vfatorjand  by  ores icn, '  and  -iiethods  for  increasing  infiltra- 
tion are  considered.  >-any  other  references  t.--  infiltraLion  are 
intorspersec''  threat  jhout' the  be;]-:. 

21.  3ijl,  J.G,      Soil  an'l  vnxcv  in  the  HaarleTnmermeerpolder, Holland. 

.Conf.Internatl.de  Pedol.,Ror  e,  Italy  Proc  .  (1926)4,  v. 2: 323-337, 
illus.      56.09  C764  4th, v. 2, 1926 

Infiltratier  in  tk.e  Haarler:ner:aeerpcldor  obtained  fro--.-:  the 
difference  betv.^?en  rrdnfal].  and  ova  -oro.tion  and  -bhat  deturr.-.ined 
by  aarlier  invcsti;:ators  is  discussed.    The  anoirnt  is  rietor...j.ned 
on  the  season  or  yearly  basis.  The  irfluonco  cf  infiltration  cn-' 
flora  is  t'"'.ken  \r:  an.i  -particular  13?-  the  effect  u-)on  the  su^ar  con- 
tent of  sUf_^ar  beets.  !"'any  raps  and  photopraphs, data  oh  the  yearly 
quantities  of  -water  piij.-i.-ei'  cut  of  the  area,  ami  cn  illustration  i..f 
tho  fresh  iw-ater  vrater-to.blc?  in  thi.  subsoil  are  inclu.-loc. 


22.  31aney,K.F.      R-:^.ini ''.11  ■  ■  onotrr.ticn .      12-.3illus.  Sacr.:u;.L.nt:^ 

Gclif.st-tG  ;Tint  .oiT.,1934. 

ric-rinb  itt:    C^lif  .Dc^^t  .Pub  .V/trks    Di".':r'\tGr  Rgs  .Bul.465  ch.5, 

v\:"trr.-.  c  avrrby  inv^r>ti  ?.-o±cn^l933 » 

L  '.'oscri;  ticn  is  jivon  cf  pl:-ts    /Jiicrjilly  :i  Yolo  1:02.:  scries 
sclocto('.  i:;:r  roir.foll  "  cnotr.'.tion  ox:;.b ri}.,.Gnts  in  Vcnbvro  c^unt:/, 
I93I--32.  This  article  shovis  o  r.cthcc  cf  colculAtin,  t'l-j  Ui-i^ol 
roinioll  ^:  c:actr':.ti  :n  :is  lih.jv.Ti  by  tr-.bl^s  17, A,  on''.  B  i  -  r  o  mii-.bor 
'.f  Icc'.ti:  ns  vrlth  vc;,ctotivc  ^T'wth  cor: -r  is  in  1;  citrus,  .'.oci  au  iis, 
boons,  j.roin,  truck  ^/r-rclcn^borc  lon'-l,  brush, ;  ross,  on  \  Yrucis  . 

Fror  the  colculo.ti'"ns  n^.^t  only  on  cxoj-.ple  cf  thc-  roinfoll 
;^cnctroticn  ot  c  n^-  stoticn  fvr  the  "oriocl  1931-32  is  .iven, 
but  o.Lso  o  s>.:riol  picture        th-..  sell  :'::i£tur^  :'lof icioncies 
■vdiich  ore  so  iio  crtont  t_  initiol  infiltroti^no 

23.  Eloney,H.F.,To/lcr, C.A.jOnd  Youn'j,....'..      Roinfoll  oenetroticai  one! 

ccnsu:-.^^tive  us^  ef  Tvotor  in  Sonto  ..no  river  volley  on'':  ceostol 
i:lain.      Colif  .D^  :t  .Piib.-Tcrhs  Div.hoter  Rc s . Bui .33 , 162 ; . ,  illus . 
Socr^::e:rb  -.  ,193-'.      290,9  C123 

Foctjrs  in  roinfoll  lis;.,  •:  sol, .57-104. 

Th.;  ief ici^:icy  01  soil  ■    isture  bole'V'  field  coyocity  .ot  "the 
be^inain_  ef  the  roinir  seoscn  is  on  in;:.:rt'\nt  focter  in  lir:itin3 
the  ancunt  cf  roinfoll    cnotrotin;.  t:   jrouno  rioter.  Jisicle  frcn 
the  yenotrotion  luc  to  locol  surfoce  run-off, there  con  be  no 
rater iol  ye netraticn.bele"v:;  the  r:--t  acne  .until ,  oil  of  the  s:il 
"Within  tlxit  zone  -las  been  supylied  ^rith  its  fiel:l  coyocity. 
These  state:  .cnts  havu  ;;  rc  ved  conclusive  frcn  rainf  :\11,  soil  i: is- 
ture,ond  roinfoll  ycnotrotirn  roaG-urcoiOnts  :..o  'e  fro  .  1923  tc  1930 
on  plots  of  soils  in  Oron_e  cor nty,  Colif .  Run-off  ifos  .let^n.  ined 
fron  plots  of  Ro:.:ono  looi..  scil  under  different  typos  jf  vegetative 
cover.  E"^pcration  ond  trons;;irotion  losses  deterioined.  ore  shcT/n 
by  jrayhs  and  tables  ef  data.  The  roinfoll  penetrotien  o:'id  tho 
roinfoll  st'-rod  in  tlie  soil  ori..  inclu^ler..  The  netheds  us^d  ore 
describe':  in  'letoil  and  illustroted. 

24.  Bcd  on,G.B.      Factors  affectin;^  -"ev/rivrord  o.:c  vu.^ent  ?f-^oator  in  scils. 

ii2::er  .Sv-il  Survey  .assoc .Bui .17:33-3'-'5 ojr-:  c.^ssod.      fay  1936. 
56.9  i^yM 

Rep;rt  ';iven  ot  sixtoc/ith  annual  o  jetin^,  vf  .-.u.^jr  .S  :.il  Survey 
Asscc. 

The  ;  ri:"^ cit  ies  contrcllinj  sii::ylc  cases  cf  the  d.eTrn\7ard  ::.c vor..ent 
of  "wr.ter  in  s 'Al  are  briefly  prvjsented,  Tbr^^^  ty;es  cf  j.A_vc:;:ent  hove 
been  consiclered:  (l)v:oveoont.  tlirC'U'Jo  scils  soturoted  throupocrt, 
(2)novor:ont  thrvOiJn  scils  unsoturote    thor. uphcut, oik'  (3)  eiotry  cf 
•tvator  intc  colu:.ins  froci  o  rcpion  of  ccT.:plotG  saturation  tc  cno  cf 
unsaturati'n. 

DcTnroar  :  icev_-.  cnt  cf  scil  i^otor  as   !etc:r:..ined  by  laboratory 
rceasurcTient  throupi  colvcms  ef  ''listurbci  scil  pocked  into  tubes, 
by  ficl'-''.  e:>o:eri:".onts  -rith.  un.listurbed,  ".Ct.;   scil  cclocois  in  situ, 
ond  t hi.  effects  of  tecrbure,  o or ..nt  ".ensity,  tery .erotui'O,  aoc:  ?o::ter 
ccntent  of  the  soil  u  :  :n  such  o:  ve-::ent,  ore  'iscussed. 


25.    Bodmarij '-.3.      The  v:Lri?.bility  cf  t'.ic  ;:cr;-.cability  "constr^-nt"  c.t  Icvf 

hrdraulic  gradient  during  satiirated  water  flov^  in  soils.    Soil  Sci. 
Soc.Araer.Proc. (1937)2 :45-53,illus.      56.9  So3  v. 2, 1937 

Soils  01  six  different  soil  series, rrith  pronounced  dissiiT.ilaritias 
in  oi'igin,  chemical  composition  of  cla/  fractions,  and  texture  7.-ere 
taken  from  surface  horizons  ar-.d  sieved  before  being  packed  into  six 
pairs  of  12-inch  brass  tubes  2  inches  in  diar.ieter.  Distilled  v'ater 
alloi^'ed  to  percolate  throui^h  these  soils  -ras  iollo'.;ed  by  a  nutrient 
solution  for  6  months.  For  all  the  soils, electrolyte-decreasts  in 
tlie  percolate  vrere  rapid  but  relatively  small  vrhereas  r.-ater  peraca- 
bility-decreases  -".'v-erc  relatively  very  largo  ar.d  long  continued. 

Explanation  of  the  great  decreases  in  satvjr:.tcd  ■iTater-pcrir.c.ability 
of  all  the  soils  cxojiiinod  seems  to  lie  in  th^  early  rur.oval  of  elec- 
trolytes and  subsequent  gradiial  disptrson  rnd  rearrangement  of  the 
clay  pai'ticles  so  that  thv^  conducting  pores  are  reduced  in  size  more 
or  less  permanently = 

Exchange  of  the  percolating  ^.'ater  for  a  nutrient  solution  having 
an  electrical  resistivit;/  :-.pproxiF.atery  equal  to  thr.t  of  the  corre- 
sponding original  soil  solution  rapidly  tends  to  increase  .the  permea- 
bility of  the  more  permeable  soils,  although  the  change  may  be  only 
temporar}' . 

25.    Bodman,  Q.B.jand  HarradinOjE.F.      Mea.n  effective  pore  size  and  clay 
m.igration  during  water  pcrcclation  in  soils.      Soil  Sci.Soc.Amer . 
Proc. (1938)3:44-51.      56.9  So3  v.3A93b 

Experiments  if-ere  conducted  on  six  different  soils,  each  having 
a  different  texture. 

The  mean  effective  pore  dicjneter  vras  calculated  but  other  measur-.-- 
m.onts  7rere  m.ade  upon  the  soils  themselves.  The  distribution  of  par- 
ticle size  classes  in  terus  of  the  deviation  of  their  percentage 
abundance  from  the  n;;an  is  tabulated.  Graphs  siioi:  tlie  final  distri- 
bution of  c3.ay  sm^aller  than  one  micron  with  r-spect  to  depth  for 
each  soil  coluinn.  The  reduction  of  permiea-oility  -."rith  time  in  :.ll 
columns  of  soil,  partly  by  dispersion  vrithout  migration,  is  fully 
discussed.  The  m.agnitudeS  cf  the  pore  diameters  are  associated 
"Vvith  the  occurrences  of  particle  migration,  but.  are  unrelated  to 
the  absolute  am.ounts  of  the  latter,  T'liich  ha-ve  been  m,easurcd  by 
means  of  mechanical  .'in.ilysoSjappo.rent  densities, and  cumulative 
percolation  values.  Decreases  in  vater  permeability  v.ith  time 
appea^r  to  be  tlie  result  of  pore— blocking  in  the  coluriins  partly 
by  dispersed  and  deeply  jTigrated,and  partly  b3'-  locally  dispersed 
and  locally  m.igrated.  fine  particles.  The  intensity  of  migration 
d-epends  upon  both  physical  :.nd  chemical  properties  ol  the  soil 
concerned. 
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27.  Botkin5C.Y)\      Tho  effect  of  the  constituents  of  alkali, fertilizers, 

■?.nc\  soil  i]7iend!:ionts  on  the  perrfioabilitj'"  of  cjrt:lin  fine-textured 
soilG  un'ler  iril:iation.    N.i  cx.A^r.Expt.Str. .3ul.  (Tech.)l^>0<> 
6lpp.,illus.      State  Gollef^c, Feb .1927.      100  N465  3ul.l60 

A  la,bc>ritcr;y  study  vrds  made  of  the  influence  on  th^'  dc.-'/.TrvY::.rd 
luove-'ient  of  wa,ter  in  Gila  clay  and  claj;-  1o;:j:i  by  alkali, fertilizer, 
and  certain  soil  aiiiendLiuents  frcn  deterntination  ox  per  eolation  rr.tes. 
Sof'iur.  and  potassi"ui'i  ccoapoimds, alsc  clay  >and  silt, retarded  tlie  pene- 
tration of  'j.at'.  r  into  the  soils.  Th^.'  r  ■•.te  Yras  lacrv-'ased  b^.^  the 
fellowing  cc'inpounds  sIaov;n,  in  their  relative  decreasing  effectiveness 
alur.inuir.  sulpliate,  ferrous  sulph?.te,  alusiinuia  cliloride,  calciwa  acid- 
phosphate,  ferric  sulphate,  pc  tassiuia  acid- sulphate,  ferric  chic  ride, 
tannin,  calcium  acid-phesphat.,  ( c T.ier cial  fertilizer ) , Lianure,  and 
.  aioLioniuf.'i  sulphate.  3uc;i  substances  increasudL  tho  acidity  and  caused 
flecculatin,,,b^.'th  before  arn'  after  perc*:lation. 

The  Ic^vi  pem'ieability  cf  these  f ino-texti)rud  soil's  results  frcn 
properties  cf  the  celloioG.  In  tb.,  dispL.rsed  condition,  th^re  is  a 
high  adsorption  of  Yv-ater,a.  Large  anount  of  SY^ellingja  high  fluidity, 
and  an  .absence  of  fl'^ck^^  structure  and  nonual  poru  space.  Consequent 
ly  a  r.vovonont  of  i;.-ater  fvci:.  or  through  the  soil  iiiuets  with  great 
resistoeace  and.  precee-.'.s  v^.-ry  slcvrly. 

28.  Betkin,  e.  ■. .      Th..  effects  of  a.cidif^/ing  ar.end-aent,s  on  i]apu,rnoable  soils 

N.rox.Agr.Expb.Sta.Sul,  (T..ch.)210.      ISpp.      State  CelLge, Kay  1933- 
100  W465  Bui. 210 

Sp>-ts  appearing  in  thL'  fertile  hv, o-^ry,  irrigated  S'  ils  of  T.esilla 
valley  m-re  foun'i  po;.r  in  tilth  ;;.nd  perr"eability .  Experirents  wore 
conducted  to   letenain',.  the  effect  of  such  cj.endjients  as  g;^Tisui:, 
ranure,acid  phosphate,  ferrous  suli'ate,  alu::.inui.i  sulfate,  sulfur, 
araioniuia  sulfate, and  S0'li\ra  nitrate.  AiAcng  other  factors  dc-tefl-ined 
were  the  ninutes  required  for  Y.'atcr  t-  penetrate  te  a  'lepth  cf  6 
centiiTiCters  of  soil  "aod  the  cubic  centii-  eters  of  "v.-ater  percclating 
in  a  24-hour  peric-:'. .  The  poirost,  peri.ie ability  sh O'vm  by  "'ata  of 
table  1  rras  f  cun';'  in  the  0  to  S-inch  horizon, '/diich  ccnto.ined  .a 
high  percentage  of  fine-textured  ri.o.terials .  In  appo.rent  effective- 
ness in  iiTiproving  periaeo-bility  t'lo  ar.ien':''nents  decrocase  in  the 
folloY.dng  order:  aluiinuto  sulfate,  suHl'ur,  iron  sulfate,  ai.-jr.criiTJi:. 
sulfate, acid-phciEphat„, an \  calciuii  sulfate. 

29.  Bradfield, Richard .      Soil  ccnservaticn  fror..  the  vievjpoint  cf  soil 

physics  .    Aiaor  .Sec  oAgrcn.  J-^ur  .29(2) : 85-92.      Feb  .1937  = 
4  iLv:34P 

Unv'.er  the  author's  Oj_uesticnj  "dhat  can  t.""^  •'.o  to  insure  good 
physical  conditions  in  our  arable  soils?", the  effects  of  grass 
or  grass-legui:  o  crops  on.  soil  structure  o.r.,  discussed.  A  vrord- 
picture  of  the  icrrx^.tion  cf  soil  granules  ar-l  the  entry  of  T^ater 
into  a  s ; il  having  a  gr  uiular  structure  is  presented. 
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30.  Brc.ter,E.F.      The  ^onit  hycT-  graph  principle-  applic-'l  tc  sr.iall  i:abcr- 

shccs .      iijiier  .Soc  .Civ.Engin.Proc  .65,  (7)1191-1^15,  ill'iis  . 
Sept. 1939.     290. u  ;yv.3P  v. 65, 1939 

•   Stu'.dos  at  the  Appalachian  ftrjst  oxpcriiTicnt  station  arc  fully 
dcscribcLl  an:',  used  for  basis  of  concl\isicns.  Unit  hy  'xo^'cxhs  an.:": 
c^istribution  graphs  arc-  '^^ivon  tdth  data  for  run-off  -..-ith  rli^scriptic  ns 
cf  stems  an''',  watcr-shods.  Tho  ciistributicn  graph  is  corrolatcd  v.-ith 
v:atcr-shed  characteristics  and  o.pplication  Tfas  r.iado  of  the  pluvic- 
graph  vvhich  provided  a  r.ieans  of  tracing  the  quantitative  c'tan-S-s 
in  infiltration-capacity.  The  use  cf  the  unit  liydr^.  graph  in  osti- 
r.ating  flrod  f  loves  is  ■i-utlino'"'.. 

31.  Brc^.Tiing,  0.:  .      Changes  on  the  erO'":ibility  ;  f  soils  brought  ao.- ut  by 

the  aoolicaticn  cf  organic  flatter.    Soil  Sci.S^'C.A:-.:cr.Pr:-c.(l937) 
2:35-9'6,illus.'     1933.      56.9  So3  v. 2, 1937 

-lIs  .  issuoc'.  as  Sci. paper  nc  .1955''^.Va.Agr.ox"pt.sta. 

Detailed  a.cc:'Unt  is  given  of  experironts  on  infiltration  and  per- 
colation rates  fr..r.i  the  effect  of  application  of  .rgo.nic  ratter  t: 
differ;jnt  types  cf  scils.  The  rates  wore  significantly  incr..asod 
hj  the  application  :)f  organic  natter  anr'  the  o'-'.junt  cf  the-  change 
varied  consic''.orably  -Tith  different  soils. 

32.  5uco-rerjT.F.      The  r-cvo-oent  of  gases  thr':ugh  the  Sv.il  as  a  critericn 

_f  soil  structure  .      iiriz.Agr.Sxpt.Sta.Toch.3ul.35.      57"ip illus. 
Juno  1932.      IGO  Ar4  T.-:ch,bul.39 

The  author  describes  a  loothod  of  indicating  the  structure  of  a 
soil  based  upon  the  voluiic  of  flovc  rate  of  air  through  the  soil 
colui'n.  An  equation  is  o.erivcd  fcr  the  i.Dchanis o.  of  such  flcT'. 
A  CO:  pari  son  betvreon  the  structure  constant         the  pDrt:sit3"  cf 
various  coils  is  not  sii.ply  linear  as  h.ight  be  oxDocted  if  all 
pores  v-rcre  continuoois .  ":/hile  porosity  ueasi'res  the  total  voic\ 
sjro-ce  in  o.  granular  system^it  does  not  afford  a  ;;'.oasurc  of  either 
the  distribution  nor  the  continuity  of  channels  vfh-ich  contribute 
to  t he  f r o e  pa s  s a  ge  c  f  g a s o  s  a  nd  1  ia u i ■ s  . 

33.  Burger,:!,      Die  physikolischo  bor.enuntersuchvingj  insbesondor^  di  .. 

re-thoden  zur  bostimmung  dcr  luftkapozitcl'b.      Ccnf  .±nternatl.>".e 
Podol.Actes(1924)4,v. 2:150-163.      1926.      56.09  0764  ^th, v. 2, 1924 

In  Genoan.  Abstract  in  Englisli3p.l63j vith  the  title, Th<,  investi- 
gation of  the  physical  proporti^'S  of  tiie  soil  princi;:ally  the  air 
capacity. 

The  cylinder  oiothO'':  for  obtaining  shcrt  blocks  of  unodsturbed 
soil  was  used  in  th^;  investigati'^n.  The  author  states  that  the 
examination  of  the  air-capacity  r.no.  the  percclati^n  of  v--ater  gives 
a  gco idea  of  the  structure  of  the  soil.  In  svils  un'ler  natural 
ccnt'.itions  there  is  a  listinct  relation  boteveen  air-capacity  and 
percolation, 

Presupp.. sing  the  sa:ae  air- capacity, the  po relation  is  high, 
if  the  greater  p^res  in  the  s:-il  for:,  c.-ntinuous  tubes  and 
channels  (forest  s..il)5tho  percd'.ti  n  is  IcVvV  v/hon  the  larger  i..tv.s 
are  irregul'orly  scattered  -..nd  separated  by  s:.oall  caoilLary  pores 
( a gricultur al  soil). 
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If  f  ".rest  s:  ils  ?.n'''  S'.-ils  of  natural  r.icri'lcTrs  arc  under  ccnsi'-.cr- 
r.ticn,  the  ;;orc  lation  chan(^'.-s  vitli  the  cross-socticn  cl'  tlit-  cylind'c^r. 
On  tho    tlicr  han:-.  \hc  crc  ss-socti.  n  1?  ci  little  iia  ;c.rtancc  in  the 
invostigati-vn  ri   tlic  pcrcclaticai  of  ;.i,r3ricultural  soils,    is.  criteri:.n 
is  lacking-  Tcr  fixing  a  -.Icfinitc  cr^ss-SL-ction  of  the  cylinaers  '.nd 
thu  'leyth  ta  vrhich  th.'..  cylin:'.ers  are  to  be  ;xiven  into  the  sell. 

34.  F;urr,W.V.'.      The  stcragc  vn':'  use  ci  soil  'acisturc.      Nobr .Axr .Exat. 

St-\.3al.l40.      20  Lin C'-ln^har .1914-      100  h27  Bul.UO 

xvlce-    c  "ular  ^  liticn  cf  Research  bulletin  n-.-  o  ari'  l  North  Platte 
subst..ti.r  'jiillotin  n  ■.14» 

The  &:ail  investi,_,ate ;".  is  a  very  fine  san':''y  lea:  :(ce.\' i-.jnly  kncvfa 
as  har''  li:.iv\)zi  loess  loriaaticn  with  nativ^^  v^j^'etatiun  of  bufialj 
and  groa^a  grasses  located  ixi  th<:;  vicinity  c:!  IJcrth  Platte.  Gettinr^ 
water  into  tlie  Svil  .lopend_s  uo^or  the  ccn':'itien  of  the  surface  soil 
at  th^  ti  e  cf  the  rain, the  character  an-'  oj.^>:unt  cf  the  rain^and 
the  or;cunt  _'f  water  aDjready  in  the  s^il.  Each  '..f  these  factors  is 
diacusGo  '. .  Cultivated  surfaces  have  eo^enin^s  tc  held  the  water 
until  it  co.n  so.ak  int.   the  sc  il  I'ld^er^as  surfaces  net  stirred  have 
nc  such,  open  spaces  tc   c o^tch  the  water.  All  firadatiuns  of  resistance 
tc  the  penetration  cf  water  art,  found  froo  sand,  of  f  erinp  little  ,r 
no  resistance, to  ju]..bo)  v,hierv.  yenetratien  is  eatreo.oly  slow.  The  nore 
rai'idly  the  orator  falls, the  orcater  the  run-off.  The  beatinp  drop'S 
ef  "v/ater  -"ften  -lu-ddle  or  cle^  the  surface, oiakin_,  it  ■oore  difficult 
for  the  water  to  enter.  A  very  dry  soil  offers  oiuch  or  eater  resistance 
tc  the  d:)A^warl  laovooient  of  water  than  dv_es  a  oboist  soil.  In  addition 
tc  the  above,  evoo'  oration,  general  cult  ivaticn,  suavier  tillage,  disking, 
an  l  ioulchinf;  arc;  f act-u-s  affecting  the  storage  o^f  roisture  consid- 
ero'".  in  this  article. 

35.  Cole,  J,S . ,  an  .  'dit'iews,  O.H,      Subsoil  r  oi£tm'"e  under  ser:iia,ric".  con'""'htions . 

U.S.Dept  ..vfsr.Toch.Bul.637.      70pp.      Y;ashinston  U.S. Govt . Print . Off . , 
Apr.  1939.      1  ApG^Tu  oa  .^37 

This  treatise-  is  sup-ortcl  with  nuiaerous  to.bl^s  of  data  and 
prapb.s .  The  extent  0  f  inoLiltro.tion  of  water  to  the  w.ater  table 
is    iscussed  and  the  o.uthcrs  ho.ve  founc'.  little  or  no  infiltration 
cf  water  in  this  sciaiarid  region  beyoncl  the  re;;.t  zone.  The  accre- 
tions of  Y^ater  to  tlie  "i-rator  table  ;le  not  occur  throuph  the  infil- 
tration of  ofate-r  in  the  liquid  fcr;;.  but  loay  be  -lue  tc  vaporizoition 
ano  recon.'.ensation .  The  o.uthors  find  tho.t  availo.blc  noisture  is 
co'-opletely  rei/oved  to  a  lower  depth  un''.cr  so.-',  than  under  o.nd 
the  subs  r-il  is  o,enerally  not  sc  dry  unoer  grain  as  un;\er  sod .  Break- 
ing up  too  uplan-'  sod  in  the  Great  Plains  ho.s  not  decreased  the 
quantity  :£  vrater  in  tlic  subsoil.  ..J. though  water  infiltration  rarely 
c  ccurs  beycn'.  t'le  r  ^ot  zone  on  the^  heo-vier  a;;ricuitur ol  soil  cf 
the  Great  Plains  it  ''hoes  not  occur  on  sandy  soils. 
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Ccck,  H.L.      The.  nr.turo  in  I  controlling  variables  of  the  vntor  crcEicn 
process.    Soil  Sc?  ,Soc.Ai-,:er.Proc.  (l936)l:4S7-494,illu3.  193"^. 
56.9  So3  V. 1,1936 

One  of  the  variables  is  infiltration  and  the  need  of  developing 
rapid  methods  for  its  measurer.ient  is  considered.  The  rates  of  infil- 
tration depend  uoon  some  "standard"  infiltration  characteristic  of 
the  soil, moisture  content  of  the  s oil,  cultural  practices  principally 
as  they  affect  compacturts, vegetal  covers, rates  of  rainfall,  terapera- 
ture, evapo-transpiration  rates, and  biological  conditions  of  the  soil. 
No  s ij^-.' porting  ciata  are  included. 

Craita,I.:J.      Some  aspects  of  soil  moisture  in  the  forest.      Yale  Forest 
School  Bui. 25  .      62pp . ,  illus  .      Nev/ Haven,  Conn. ,1929.      99.9  113  no, 2j 

See  pp.4.?-45»  The  ap;oarr.tus  and  method  are  described  for  deter- 
mining the  rate  of  infiltration  of  ^Tater  into  forest  and  field  soils 
in  situ.  Data  of  rates  are  given, also  photographs  of  the  apparatus 
installed  in  the  forest.  The  import^.nt  part  that  soil  fauna  plays 
in  rendering  soil  peniics.ble  to  v\rater  and  the  greater  perriioability 
of  the  upper  la^^er  of  forest  soil  arc  considered. 

De'SigriOnd,  A.A.  J.      Neuero  orfahrungcn  uber  eini^'e  physikalische 
bodenbestimriungsm.ethodcr: .      Conf . Intornatl  .de  Pcdol . ,  Rome,  Italy 
Proc.(1926)4jV. 2:36-51.      56.09  C764  4th, v. 2, 1926 

The  follovdng  is  taken  from  the  author's  abstract  in  English, 
p.51,^''lth  the  title, Some  new  experiments  on  som.o  ph^/sical  properties 
of  soil, 

,  The  rel'.\tivc  or  vr.riable  properties  pertainin_;  to  the  soil 
permeability  on  the  field  and  variations  in  soil  moisture  before 
and  after  irrigation  were  studied.  The  special  apD7.r;itus  is  fully 
described.  The  apparatus  for  permeability  permits  determination  of 
other  values  characteristic  of  soil  structure,  for  exni.iplvj,  pene- 
tration of  the  Yfater  from  above  to  below  or  absolute  wat^r-  and 
air-capacity  of  the  soil.  It  can  also  be  used  as  a  lysir:eter. 

Tables  of  data  and  graphs  are  given  in  the  original  article 
and  '.'Isc  an  illustration  of  the  equj.piMcnt  for  studying  the  per- 
meability of  the  soil  in  situ. 

Dis.„ker,E.G.,  and  Toder,a.Ii.      Sheet  urcsion  studies  on  Cecil  clay. 
Ala  .Agr  .Expt . St:'  ,Bul .  245  .      52p-c . ,  illus .      Aubuj-n,  i'Tov.  I03 6 . 
100  All  Bui. 245 

Studies  deterr.^ining  the  influence  of  various  factors  th.\t 
contribute  to  the  erosicn  of  the  soil  through,  the  ag(;ncy  of.  r:.in- 
fall  ai'c  I'oportcd.  Botli  artificial  and  natural  rainfall  viere  usod 
in  the  tests.  Considering  infiltration  tlie  authors  state,  "It  is 
obvious  that  the  extent  of  saturation  cf  a  soil  with  respect  to 
v/ator  determines  the.  rate  and  extent  of  further  absorption  .vnd 
hence  influences  the  •:'aTiount  of  run-cff  and  soil  losses.  Both  the 
immediate  absorptive  capacity  and  the  perrae ability  are  influenced 
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by  the  moisti.ire  content,  of  the  soil  profile."  The  efiect  of 
slope  vras  studied.  Excer-sive  run-off  is  caused  by  the  soil  pro- 
file bein^  highly  saturated  mth  Y;ater (hence  possessing  a  low 
rate  of  infiltration) or  by  rain  falling  at  an  intensity  greatly 
exceeding  the  rate,  of  infiltration.  The  plots  for  these  -studies 
■".TCre  15'  X  50'-  and  at  slopes  of  0, 5, lOj  15, and  20  percent.  Eany 
tables  of  data  and  graphs  covering  the  various  tests  are  included. 

40.  Du.ley, F . 1 . 5 and  Ackerman, ?.G.      Run-off  and  erosion  from  plots  of 

different  lengths.      Jour  .Agr.Rss.4o(6)  :505-5105illus.  Ira.r.1934. 

1  AgC4J 

Snail  plots  J  3  feet  ■'/fidc^  of  four  different  lengths  at  a  slope 
of  4  percent  on  Derby  silty  clay  locim,T.'^erc  used  for  raeasurement 
of  run-off  either  from  natural  rai^'ifall  or  frorri  ap':;lication  of 
watL;r  by  means  of  sprinkl'^rs.  Data  are  given  for  the  various 
experiments  showing  grjator  absorption  of  water  for  increased 
length  of  plots  with  decreasing  percentages  of  run-off. 

41.  Du.ley,F.T.5  and  Kelly, L.L.      Effects  of  soil  type ,  slope  ^  and  surface 

conditions  on^  intake  of  vfater.      Nebr .Agr .Erpt .Sta .Res . i:3ul.ll2 . 
Icpo.jillus.      Lincoln^ray  1939 «      100  F27  rLs.3u1,112 

Infiltration  rates  ■.■ere  determined  on  several  soil  types  u.ndcr 
varying  condition.s.  Results  indicate  the  rate  of  infiltration  may 
be  varied  between  wide  limits  by  changing  the  surface  tillage^ 
cropper  crop  residuejOr  'oj  r'jpeating  the  application  of  vfater. 
This  mo2':es  it  difficult  to  select  an  infiltration  rate  viiich  would 
be  cliaracteristic  of  .any  given  soil.  There  may  be  far  more  vari- 
ation betv;een  thu  rates  obtained  under  different  surface  conditions 
on  a  single  soil  than  'v/ould  be  shovm  by  different  soils  having 
the  same  surface  conditions.  This  vics^f  make  it  necessary-  to  think 
of  infiltration  rates  as  cliaracteristic  of  the  surface  conditions 
rather  than  of  different  soils.  Details  of  the  experiiiiL-nt^s, data 
cevering  the  tests^  and  illustra.tions  are  included. 

42.  Durante, D.    La  classification  dei  turre-ni  in  rapoorto  alio  sgrondo 

delle  aequo.      Ital.Agr .74(5 )  :353-360.      l^ay  1937.      16  Itl 
In  Italian.  Titl^  translated:  Classification  of  soils  in 
relation  to  the  drainage  of  w:'',ters. 

A  study  of  the  loeri -eability  of  soils  under  various  stratifications 
arid  slopes,  such  as  perm.eable  soil  over  an  imperm-^able;  layer, perme- 
able soil  at  various  slopes, etc.  ... 

43.  Eden,T.      Soil  erosion.      Im.p .Bur .Sf-al  ScioTech.Coraj-iun.28.  30:op. 

Hafp^ndon, Eng.,  1933.      56^,9  Lm72 

Under  the  subtitle, "■easnxement  of  run-off  and  ercsion, "  the 
results  of  oth^r  investigabers  en  the  effect  of  litter  reducing 
the  amount  of  run-off  are  discus'scd.  Thu  author  states,  "It  is  to 
be  inferred  tliat  the  agent  most  poorer  ful  in  preventing  silting  up  of 
the  siirface  layer  cf  the  soil  is  vegetable  remains  that  have  not  been 
comipleteiy  deccm]3csed  and  discrg'aiized  into  humus,  since  grazed  f '^rest 
vfculd  contain  a  rcLatively  high  percentage  cf  undifferentiated  hiimic 
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matter  which  apparentlj  has  net  thv;  desired  effect."  Tabj.oS  of  3u^>- 
porting  data  arc-  included  and  the  effects  of  gradient  and  cultivr.- 
tion  are  discussed. 

44.    Englcr, Arnold.      Untersuchunsen  iiber  ien  einfluss  des  vraldes  auf  den 
•  stand  der  gewasser.      626pp.      Zurich, Sivitz 1915 •      (l  itt.£ch\7eiz. 
Centralanst  .Forstl  .VersuchsTi".bd.l2) .      99»9  Sch92 

In  German.  Title  translated:  Investigations  on  the  irifj.ueiice 
of  forests  on  v/ater  resources. 

The  follomng  is  taken  from  abstract  in  ExDt.Sta.Rec,/L4:A17-41^. 
1921. 

Studies  on  infiltration  were  made  by  observing  the  run-off  in 
ditch  systems  on  forested  and  unforjstod  areas  in  Svdtzerland. 
Various  meteorological  conditions,  soil  t:fpes,  and  soil  covers  yrore 
considered. Usually  more  Y/ater  found  its  vvay  to  the  streams  through 
the  forested  soils  than  through  lanf crested  soils, an-.J.  voids  rrere 
greater  in  the  top  layer  of  forested  soils  than  ox  urif crested  soils. 
Frost  action  increased  the  porosity  of  tliv^  soil.  I^ild  rainy  ■winters 
increased  the  density  of  the  soil  layei'.  The  permeability  of.  the 
soil  depends  on  its  stratification  and  moisture  content, and  on  the 
air  pressure, temperature, type  of  vegetation, and  tho  so-called 
resistance  to  vxeathering.  The  unicrv.sted  soil  retained  uiore  water 
even  though  both  soils  indicated  the -.same  moisture  capacity.  The 
fa-voraelc  injfluonce  of  forests  on  the  -•ratL.r  ..conomy  of  the  soil 
depends  prim.arily  on  the  greater  porosity  and  permeability  of  these 
soils,  '■'.nd  the  influence  of  the  forest  itself  rests  merely  in  the 
indirect  effect  on  the  physical  condition  of  the  soils. 

45  •    Enloi,,  C.R.jand  Kusgrav'^^ G.''.7 .      Grass  and  ether  thick- gro^.ring  vegeta- 
tion in  erosion  coiitrol.  Effects  on  soil,  and  water  conservation. 
U.S.Dept.Agr. Yearbook  193o(3oils  and  I  en)  :6l9-624,  iB.lus .    1  AgHY 
193  B 

The  effect  of  m.uddy  water  on  infiltration  rates  is  discussed 
and  some  data  are  included.  Graphs  are  sho-'.'.'n  to  illustrate  the 
effect  of  organic  matter  upon  the  rate  of .  infiltration  of  Clarion 
loam  and  they  are  also  accompanied  by  a  discussion.  Data  are.  given 
to  show  that  the  retarding  effect  on  run-off  by  vegetation  increases 
the  aanount  of  infiltration  by  giving  a  much  greater  tiine  for  vrater 
penetration  on  longer  slopes  than  on  shorter  ones. 

46.    Fick,  J.G.      Erosion, plant  gro\i>d:h  and  soil  varieties.      Farming  in  So. 
Africa  11 ( 12& ): 464-465 .      Nov. 1936.      24  So842 

General  discussion  of  soil  characteristics  and  causes  cf  erosion. 
The  fact  that  the  top  soil  absorbs  yrater  readily  is  not  sufiicientj 
it  must  also  permeate  rapidly  into  the  sub-soil.  The  application  of 
manure  has  great  value  as  a  means  of  pr-evi^nting  thu  runjning-cfi  of 
Y>;'ater  and  erosion.  Although  the  increase  in  humus  content  of  soil 
through  fertilizing  wj.th  farm  manure  is  barely  significant,  such 
fertilj.zing  does  affect  the  soil  structure  in  such  a  manner  as  to 
increase  the  ca^x^.city  of  the  soil  for  absorbing  vfater.  Data  arc 
not  given,  but  the  conclusion  was  made  from  experim.ents  conducted 
at  the  university  of  Pretoria  and  frOi;--  observ  i.tions  on  farms  in 
the  Orange  Free  State. 
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47.    Finncll, H.H.    The  utilization  of  Rioisturc  on  heavy  soils  of  the" 
southern  Great  Plains.      Oklr..Agr .Expt .Sta.Bul.190.  2/+4.po. 
Stillvrater,  Juno  1929..     100  CU  Bui.  190 

A  study  of  the  effects  of  preparation  methods j  tj.'p^ s  of  crops, 
and  suroTicr  falloxving  on  the  reception,  retention, movement,  and 
usage  of  soil  moisture. 

Handling  of  moisture  in  heavy  soils  could  be  largely  overcome 
if  cultural  methods  would  improve  receptive  conditions  for  moisture 
penetration, thereby  reducing  the  great  evaporation  lossus. 

Study  shoves  contour  tillage  and  the  m.aintenance  of  organic 
Flatter  to  be  the  only  practical  means  of  promoting  ready  abscrpticn. 

Descriptions  of  the  soil,  clim.atic  conditions,  and  methods  are 
given  a.s  vrell  as  data  in  tabular  form  obtained  from.  Amarillc  silty 
clay  loam  during  1924-28.  Data  on  soil  moisture  gains  in  selected 
wet  seasons  show  the  amtount  of  water  entering  the  soil  was  about 
the  so.me  in  spring,  summer  or  fall,  but  two  factors  seemied  to  effect 
the  percentage. of  total  which  soaked  in.  ¥hcn  soils  are  cool  the 
probable  effectiveness  is  greater, and  with  an  excessive  amr-unt 
of  v.-ater  the  tendency  is  for  greater  efficiencjr.  An  average  of 
about  20  percent  of  the  annual  rainfo.ll  becomes  subsoil  m.oisture 
in  the  heavy  type  of  plains  soil.  Showers  up  to  about  l/2  inch  in 
size  do  not  increase  soil  m^'istur>:.;  unless  they  follow  one  another 
on  consecutive  da3^s.  The  r.ate  ^.f  gain  of  soil  moisture  vras  decreased 
by  a.  high  initial  moisture  cc:ntent.  Temperature  is  relatively  un- 
ir.portant  to  quantity  of  moisture  stored  or  rate  of  gain  in  the 
soil. 

46.    Ferchheircr, Philiop.      The  Echic  dam.      Amor .Sec .Civ. Sngin. Trans . 
(1902)48:302-305.      290.9  Aj^i3  v. 48,1902 

Discussion  of  paper  n;:.92Zi-  presented  by  Geo .S.rorison  under 
the  above  title  at  the  mooting  cf  the  American  Society  of  Civil 
Engineers  on  '"ar . 5 , 1902 . 

If  sand  is  but  slightly  soiled  by  other  substo.nces  tlie  percoLa- 
tion  of  clay  fills  up  the  interstices  between  the  gro.ins  and  per- 
colation becomes  insignificant.  Referring  to  the  effect  of  temper- 
ature the  author  states,  "At  90''?. speeds  are  two- thirds  higher 
than  they  are  at  50'-."  A  formula  for  velocity  and  data  for  cofl- 
parative  purposes  arc  presented. 

49.  Free, G.R., and  I  usgrave, G.W.  A  preliminary/  report  of  an  infiltra- 
tion study  of  seme  Piedi.irnt  ojid  Coastal  Plain  s:ils.  U.S. Soil 
Conserv.Scrv.SCS-TP-13.      8pp,,illus.      May  1937.      1.96  H31P  no. 13 

Musgrave's  method  for  dctcnaining  rates  of  iniilt ration  of 
soils  in  situ  is  discussed  and  a  photograph  of  the  installati^ n 
is  included.  Detailed  data  on  rates  determined  for  several  sc:il 
types  and  com.parative  rates  for  clear  water  and  turbid  i:ater  for 
Ruston  sandy  loam,  and  graphs  shovdng  cor.parative  infiltration  of 
certain  soil,  types  cf  southeastern  United  States,  I  Car shall  silt 
1  cam., and  Shelby  silt  loai.i  are  given. 
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50.  Freeman,  V.K.      17ater-spreadii'ig  as  practiced  by  the  Santa  Clara  v:ater- 

conservation  district, Ventura  count/, California.  Amer.Gecphy. 
Union  Tr;ins . (1936)17, pt. 2:^^65-^7-1, illus.      330.5  A>c3  17th, pt. 2, 1936 

The 'soil  o.'.^  the  soreading  ground  is  Yolo  fine  sandy  lo3.m  and 
the  v/ater  table  at  the  beginning  of  a  spreading  sea.son  is  at  a 
depth  01  75  to  90  feet.  No  attempt  is  ipade  to  spread  ■'.vater  con- 
taining more  than  20  cubic  feet  of  suspended  matter  per  acre-foot. 
On  the  Saticoy  spreading  ground  the  natural  gro'^rth  of  vegetation 
is  left  undisturbed  end  there  has  been  no  noticeable  reduction  in 
rate  of  percolation  at  the  beginning  of  the  season  since  3.929.  A 
table  of  data  is  i^ivon  shcn.iing  the  increased  r:"-tu  of  percolation 
as  a  result  of  scarifying.  A  footnote  to  the  tabic  statv..3  "Startl- 
ing April      esti^nated  natural  percolation  incroasod  1  percent  per 
day  on  :',c count  of  warmer  vfoathcr  prevailing." 

51.  Gardner,^ '.jO-nd  ■Vidtooo,  J.A.      The  movemiunt  of  soil  moistuix.  Soil 

Sci.ll(3):215-232,illus.      I-ar.l921.      56.0  So3 

The  article  consists  of  a  mx'.tho!Ti:;.tical  dcvclopruent  of  the 
problem  together  vrith  o:-cperimental  data  in  graphical  form.  These 
graphs  shov:  The  distribution  of  moisture  in  a  series  of  horizontal 
tubes  after  the  moisture  had  been  allo",7ed  to  move  laterally  r.bout 
24  inches  from,  the  end  continuously  saturated; distribution  of 
moisture  for  approxiinat^ljr  steady  state  for  radial  flor.'jth^.  dovrn- 
vrard  movement  of  a  coluiin  of  \;ater  through  sand  particlus  of  various 
sizes  J  the  distance  of  the  v;ater  front  from  the  source  of  supply  as 
a  function  of  the  time;tho  distance  of  •'.rater  front  and  time  data 
v;'here  Y.'atcr  v/as  a}.lo'.''cd  to  move  into  dry  soil  from,  m.oist  soil  of 
varying  moisture  content; the  dov.Ti-./ard  movement  of  moisture  in  a. 
field  soil; and  others.  The  authors  conclude  -v-dth  th.:-  assumptions: 
The  jjihorcnt  moisture  conductivity  in  such  a  soil  is  independent 
of  the  L^oisturu  content; and  the  capilliry  potential  is  a  lin...ar 
function  of  the  reciprocal  of  the  m.oisturc  content. 

52.  GerdeljR.W.      Reciprocal  relationships  of  texture, structure  and 

erosion  in  some  residual  soils.      Soil  Sci.Soc.Aner.Froc. (1937)2: 
537-545,  ill  us.      193o.      56.9  S03  v. 2,1937 

Variations  in  structure  of  Iluskingum  and  Yiestnoreland  siD.t  loams 
•and  Bcli.iont  silty  clcj  loa.i";.s  hav...-  been  determined  en  thx  various 
types  of  soil  aggregates  present  during  the  past  growing  season. 
As  the  season  progresses  there  vso.s  a,  reduction  in  the  •■?inoun'i:.  cf 
aggregated  silt  ^Jid  clay  greater  t!ian  0.05         in  size  and  a.n 
increase  in  the  total  '.mount  cf  aggregated  clay  :.nd  aggregate 
stability.  These  indicate  a  greater  moisture  holding  capacity 
for  the  soil  in  mid-suixior  - ttian  in  early  spring.  The  large  size 
of  the  aggregates  in  the  spring  v.ould  be  associated  v.-ith  greater 
nrn-ca.pillary  porosity  .M-d.  inf titration  capacity.  Although  rdxed- 
sized  aggregates  ccm.pact  m.crc  readily  tlian  unif  ori.iod  sized  pa.r- 
ticles,  compaction  is  not  comiion  in  the  spring. 
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53  •    &re€n,':';.'I.,.-:ind  Arr!pt,G.A_^     The  floYr  of  air  and  i/;o-ter  through  soils. 
Jour.Agr.Sc./England/4(l):l-23,illiis.      lay  I9II.      10  J822 

Tests  on  tliree  soils  Y;cro  made  in  the  laboratory  and  formulas 
■'..'orc  dcvelopGd  for  applying,  to  perr:iGa,bility  of  air  and  "^ratGr  and 
to  pcrcola.tion  of  ^.'-ator  through  the  soils.  Diagr-anis  are  given  of 
tii-bes  usod  in  tests  to  assure  soil  uniformity  by  special  method 
of  co-npaction.  I. .any  illustrations  are  included. 

54o    Gustaf son, A.?.      Conservation  of  the  soil.      312pp., illus.  Nov 
York  and  London, i  cGrarM-Iill  book  ce inc 1937 .    56.7  G97 
Influence  of  thj  s oil, pp .66-72 . 

The  pa.rt  that  organic  matter  plays  in  keeping  the  soil  in 
granular  condition  is  discussed.  Depth  of  the  soil  and  I'rater- 
holding  capacity  have  a  bea^ring  on  erosion.  Inf iltratic'n  capacity 
of  the  soil  varies  ■i.dth  its  organic  m.atter  content.  The  sub-soil 
nay  be  the  most  iiaperta.nt  single  factor  on  ercdibility  01  the  soil. 
.    The  infiltration  capacity  of  a  soil  is  the  sum  of  the  rate  of  per- 
colation of  \r.t^T  into  the  soil   .nd  the  rate  of  dCTmvr.rd  novem.cnt 
of  water  by  capillarity. 

55.  Harding, S.T.      Direct  accretions  to  ground-Yrater  from  rainfall. 

Ai; r .  Go  ophye  .Union  Tr  ■'.ns  .  ( 1 53  7 )  IB,  pt . 2 : 3 6b-3  71,  illus . 
330.9  Am3  iuh,pt.2,1937 

A  brief  general  discussion  of  r '^inf all-punetration  to  the  rater- 
table,  not  including  seepage  from  streaiAsj  conclusions  a^re  (l) 
amiount  of  radnfall-pcnetraticn  cannot  be  estii.iated  en  basis  of 
m.ean  annual  rainfall  o,lone,   (2) in  any  locality  ponetration  idll 
vary  vridely  frcm.  yea.r  to  year  and  r^c-y  occur  only  in  years  of 
above-average  rainf?.ll,   (3  )ccarse— textured  soils  permit  penetra- 
ti'^n  under  seme  conditions  \ihQrc  no  TCnetratien  rrould  occur  with 
heavier- textured  soils,   (4)shalloT.'-reotL,d  crops  permit  larger 
am.eunts  of  penetrati.in  than  deeper-rocted  cr'-ps,    (5)thv.  tir^e  cf 
year  during  -which  rainfr.ll  occurs  materially  affects  the  aaacunt 
of  ponetration,   (6)rainfall  during  periods  ..f  pla.nt  dorm.aoacy  is 
most  effective. 

56.  Harding, S.T,      Relation  of  the  moisture  equivalent  di  soils  to  the 

moisture  properti-^s  under  field  conditions  of  irrigati:a'i . 
Soil  Sci.8(4):3Q3-312, illus.      Oct .1919.      56.3  So3 

Curves  representing  moisture  equivalent  and  soil  moisture  in 
■relation  tc  different  scil  moisture  capacities  of  the  s^. il  such 
a.s  vvllting  of  crop  or  mximuia  field.  ca.pacity  are  given.  Results 
of  general  field  observa.tions  from,  many  sources  shovf  the  miaximuia 
depth  of  T.-ater  to  be  about  1.25  inches  per  foot  depth  of  soil 
retained  imdor  favorable  ccnditiens  for  the  upper  5  feet.  This 
indicates  that  under  favora.ble  soil  conditions  a  single  irrigation 
in  excess  cf  6  tc  o  inches  of  vater  ^;dll  not  be  r>-.tained  in  the 
upper  5  or  6  feet  of  soil. 
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57.    Harper, K.J,      StU  Gtructurc  ".nd  :v.iGturL.-  r-cvcr-unt.      3.il  Sci.S.c. 
iir.-.Lr  .Prcc  .  (193 1)2x15-20,  i-llus .      56.9  S:3  v. 2, 1937 

I''any  c.',ntribut:rs '  ^j±-s<:s  cn  tho  f  ?.ct:rs  ^■Yhich  aficct  s.:il 
porosity  are  presented.  Soil  porosity  is  favorable  for  the  rapid 
ii'ovement  of  rain  into  the  soil  vrit'.  ver:/  little  run-cif  occurring. 
A  Macroscopic  photograph  of  a  crusted  soil  shoY.dng  pore  space  i.s 
given  T.lth  explanation  of  the  soil's  condition  at  the  tire  cf 
photographing.  Factors  affecting  the  rates  cf  infiltration  ci 
Y^ater  into  the  soil  are  considered,  such  as  the  effects  cf  sc  luble 
salts, diameter  of  pore  spaces, shape  of  the  per k, flocculating  by 
soluble  material  frcia  the  decay  of  organic  juatter,and  others 
directly  or  indirectly  contributing  to  the  f  orrr-ation  cf  soil 
structure . 

53.  Harper,H. J., and  Volk,G.'7.  A  nethod  for  the  rrdcrosccpic  examination 
of  the  natural  structure  and  pore  space  in  soils.  Soil  Sci.Scc. 
Amer.Proc.(1936}l:39-A2,illus.      1937.      56.9  Sc3  v. 1,1936 

The  laethod  provided  for  filling  the  n-n- capillary  pore  space 
in  the  soil  ilth  lacquer  containing  barite  anrl  then  photogro.phing. 
Several  photographs  of  soils  obtained  by  using  a  petrographdc  micro- 
scope arc  included, 

59.    Hr.rris,F.S.,and  Jones,  J.'"; .      Scil  incisti.-.rc  studios  midcr  dry-f arr.ing . 
Utah  Agr.ExTjt.Sta  .Bui. 15C.      Sip'''.,  illu^.      Logan,  July  1917. 
100  Utl  Bui. 15 8 

Studios  conducted  from  190S  to  1916  on  deep  alluvial  clay  lcai;i 
showed  tlie  noisturc  content  of  tlio  soil  the  spring  fclloYn.ng  disk- 
ing of  whoat  stubble  land  to  be  less  than  stubble  Irmd  not  disked. 
Stubble  holds  tho  snow  better  than  a  disked  or  plowed  surface-,  and 
fall  cultivation  'ipparontly  destroys  surface  cracks  thus  hinder- 
ing the  percolation  cf  wo^tor  to  tho  lo-;er  depths.  Hcisturo  pene- 
trated more  rapidly  in  Doist  soil  than  in  relatively  dry  Sk.il. 
Frci-'i'  ,50  to  1.00  inch  of  rain  was  needed  to  penetrate  the  dry 
surface  soil  01  fallow  to  the  i-ioist  soil  bolo;;.  Of  the  total 
precipita.tion  of  13.5  inches, 54  to  65  percent  entered  the  soil. 
Upwards  to  18  inches  of  prccipito-tion  t-tis  ca.pable  :;f  being  sto^rod 
in  the  soil  vdthin  '6  feet  of  the  surf-icc.  :"crii  i.visture  was  held 
in  the  upper  6  feet  of  spring-p'lca/cjd  thru  ^f  lall-./loi/ed  fallcv/-. 
Practically  the  sane  aiaount  of  moisttu-e  :ras  found  in  land  plo-'.vod 
shallow, deep, and  subsoiled.  Llanure,  ospccL'.lly  '..'hen  as  much  as 
20  tons  to  the  acre  were  ;:dded,  increased  the  water-holding 
capacity  of  cropp-cd  soil  and  slightly  increased  that  ef  the 
second  foot  of  fallow.  Nuiriorous  tabl.:s  of  d--.ta, presented  as 
bar  graphs  and  sup\jcrtin^j  the  .abov..  c  .  nclusi  "us,  .vro  giv^n. 
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Harrison,  J. T .      On  the  siijterranean  water  in  the  chalk  fcriuation 
of  the  u'cjer  Thames, and  its  relation  to  tlie  sup  )ly  of  London. 
Ins.: t. Civ. Enein.Pruc.  (1891)105: 1-99,  illus.      290.9  In74-  v. 105, 1891 
See  discussion,  r.-p. 81,  i]2, 9^ . 
.  S^jeaking  of  tiie  bed  of  the  Thames,  the  author  says,  "There  was 
an  infiltration  of  water  from  the  land  adjoinin.>"  Ke  also  speaks 
of  infiltration  into  fissures  supplying  water  to  fon:i  the  trib- 
utaries to  the  river  or  by  direct  infiltration  over  a  very  extended 
surface.  •  ^ 

Harvoy,  -Nitrates  and' the  vreather  .■     Amer  .Fert  .90  (2 )  :5-7, 24, 26. 

Jan.r:^3;.      57.S  Am3  :  ,  '  ^ 

Soi.ls  diff  er  greatly  as  to  rate  of  water  penetration.  Tore 
penetration  results  froi.L  long  continued  rain  c^f  moderate  intensity 
tho,n  Iran  short  heavy,  doimpour  of  equal  volume.  After  the  first 
'2  or  3  inches  cf  topsoil  becom-O  satui-atod,  further  penetration  cf 
water  is  greatly  sloiTOd.  The  amount  of  water  lost  by  surface  run- 
off froia  a  cultivated  field  often  exceeds  the  am.ount  penetrating 
the  soil.  Excep't  in  the  case  of  extremely  dry  soils,  the  greater 
the  content  cf  moistur.:  already  in  the  soil  or  the  more  raoid  the 
rairucall, the  ^r^:.tcr  the  porcent.:ige  cf  run-off.  The  author  discusses 
the  ajTiOunt  of  infiltration  needed  tc  replace  the  soil  solution  in 
the  up-.)er  feet  cf  Swil.  No  oxperiraental  data  on  infiltration  arc 
includ'^d, 

HathaiTay,  G.A.    Est.t.:.ating  ivnximuir.'  flcod-flcw  as  a  basis  f.r  the.  design 
-  of  protective  works.  .  A:M,fcr  .G^o-jhys  .Union  Tra-ns  .  (1939)20, pt  .2: 
195-203, illus.     330.9  Aii3  20th, pt .2,1939  • 

Application  of  the  infiltration  theory  to  the  derivation  cf 
design  flood-hydro  graphs  is  cLiscussed  and  exaiaples  ei  the  ]:.ethod 
of  approaxh  arc  given.' 

A  nui.iber  of  actual  hydregraphs  f':r  seme  streams,  of  the  Red  River 
Basin  wure  analyzed  to  dcterm-ine  the  minimum  average  of  infiltration- 
capacity.  Estiriates  of  run-eff  made  for  certain  tjpo  storr,is  over 
largo  areas  for  vAiich  the  infiltra^tion-capacity  varies  from  0«25 
tc  0.20  inch  per  hcur  are  given..  Thu  author  states,  "Results  ob- 
tained from  experir.ents  on  eriall  plots  should  reveal  valuable 
data  reg,arding  the  infirtrati'';'n-characteri sties  of  soils, but  in- 
forniticn  on  inf  iltratioi-capaeitics  derived  f  r  .t.i  rainfall-run- off 
do.ta  for  large  basins  o.ppears  to  have  the  miost  direct  and  r. ractical 
application  to  general  hydrclogicr.l  coriputations ." 

Havis,L.,and  Gourlcy,  J.'^ .      S(  il  organic  I'^attur  and  porosity  of  an 

orch'ird  soil  under  different  cultural  systems.      Suil  sol. 43  (6): 

413-420.      June  1937.      56.8, Sc 3 

Water  abs:rpticn  i.-as  :;.:easured  by  driving  12-inch  cylinders 

2  inches  in  di:'i;.eter  intc  the  seil  t_  .a  uniform,  do.jth  of  3 '5  cm. 

They  were  kept  full  of  water  for  2  hours  by  p-.'uring  from  a  known 

vcluiae.  The  amount  remaining  vras  doternined  and  the  average 

absorption  in  cubic  contii.-.oters  'oer  r.imite  vras  obtained. 

V 
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ThcGO  dctorrninaticns  vrcre  w.de  c.t  r:  tiv;:c  .thu  <:.cistiirL  ccr.tont 
of  all  the  s'  ils  v;cis  at  approxinately  field  capacit;;".  The  resv.lts 
v.-ere  cnsistently  C':n:3arable  .  In  .  rder  of  ;^reatest  vnlunc  r.-eight 
anri  l.:v."est  rate  cf  vo.ter  abs  :r ptl-..n  they  v/ere:  cultivativn,  c:  d, 
and  rf.ulch.  In  each  case, the  di.ifercnce  betv;een  the  results  under 
cultivation  and  s-:-d  7fas  gi'^^^'^tor  than  the  difference  bet'-reen  those 
under  sod  and  -i.ulch.    Data  and  i^raphs  are  given. 

6A.    Kazer, Allen .      Scr.e  ■•>hysical  properties  cf  sands  and  ^^ravols^vith 
special  reference  tc  their  use  in  filtration.      Mass.St  '.te  Bd. 
•  Health  Ann.R-:-.t .  (189l/';2) 24: 541-556,  illus .  1693.. 
449.7  ]'3S  24th,  1891/92 

The  iricticnal  re\sistanco  of  sand  to  'r/atcr  rdthin  certo.in 
li;  its  cf  size    f  grain  o.nd  rr.te  :f  flcvr  varied  directly  as  the 
ro.te  and  as  the  depth  of  sand.  Fricti;n  also  varied  ".ritli  the 
tciop era ture,  being  t'. dec  o,s  great  at  the  freezing  p:"int  :\s  at 
suinaer  heat  bc-th  for  coarse  and  fine  sands .  './ith  different  sands 
the  resistance  varied  inversely  as  the  square  of  the  effective 
size  of  the  sand  grain.  It  probably  varied  so.oeT/nat  ■.dth  the  uni- 
formity coefficient, but  this  T/as  n>  t  .roved.  The  lornula  for 
vclc-city  and  an  exa:;.  ;le  of  its  app'lico.ti :n  are  given.  A  to.ble  of 
data  is  given  for  the  relative  quantities  of  'oater  o.t  different 
teroperatures  passing  th-rough  sand.  Other  f.b,ta  :n  rates  c-re  als-: 
included, 

65.  Hendricks'-on,B.H.      A  preliioinary  study  ef  variability  -i  run-off 

olcts.    U.S. Soil  Conserv.Serv.5oil  Cc;nsorv.5(5):12r;-130,illus. 
Nr. V.  193 9.      1.6  3o3^j 

Fr'oo:  a  set  of  recently  established  plots  f.;r  t;io  study  of 
run-'ff  r::tes,  eight  roins  are  reported  vrhich  occurred  in  Februo.ry 
and  larch, o.nd  cl?.ssifi..d  as  "slovr"  rates  of  r^i mall, not  exceeding 
1  inch  per  hour  for  any  5-r:iinute  period.  Such  rainfalD.  cmditi^'ns 
o.re  likely  to  produce  run-off  d^'-ta  cf  extrer.c  v-.riability,  that  is, 
rainfall  intensities  n-.-t  r.iuch  greo/bor  than  s  'il  iixCiltroti :  n  rates 
ray  be  expected  to  produce  run-cff  data  t-.aTdin,.,  to  reflect  these 
infiltration  rat;js.  Thus    these  data  are  useful  iii  detectint.  soil 
diff  v^ronccs  \;±th  rus/ect  to  Y:at..a-  intala..  It  does  n:  t  follov;  tha.t 
excessive-rate  run-off ,  ot  run-off  conputed  periodically  -ir  o.mmally, 
v.-ill  alvfays  be  suoject  to  interpretation' in  the  s^:r.^  reila.tive  tenos. 

66.  Hondrickson,B.n.      The  choking  of  pore-space  in  the  s^il  and  its  rela- 

tion to  mn-off  o.nd  orosien.      Aio>.r  .G..  .  ohys.Uni.  n  Trv-.ns .  (1934)15, 
pt. 2:500-505.      330.9  A: -3  15th,.;^t .2, 1934 

Labor^.tor^.''  experiricnts  porfo.nacd  in  glass  tubes  2  inches  in 
dirjoeter  and  f  oarteen  inches  long  filled  ^.ith  soil  deten;-ined 
the  effect  on  rate  01  j.ni iltration  by  silt-  and  clay-suspensi^ais . 


-  23  - 


The  pore-clogging  effect  of  the  thin  films  of  sludge  on  the  tops 
cf  the  or.nd-cclui.:ns  v-iried  CDnsictcntly  vdth  th>.  toxturo  of  the 
iv.torialG  used.  The  paclcing  together  oi  silt  and  the  p.?.cking  raid- 
sticking  together  of  the  clay  particles  wore  abovit  equal  so  far 
as  resistance  to  no\-enent  cf  i niLiltration  water  vas  concerned. 
Tests  fcliovring  the  laboratory  experinents  vrere  lioAo  on  plots  of 
Firvin  fin^  sandy  looxi,  6  3/4  percent  slope,  3  feet  mde  and  10 
fuct  long  tc  ^,hich  nuddied  vfators  "//ere  applied  at  the  upper  end 
and  the  run-cif  neasured.  Dato.  on  all.  tests -arc  included*  The 
'  ,  author  concludes  that  the  beating  effect  of  the  rair  tends  to 

thro?:  the  scil-naterial  intc  suspension  clogging  tlio  natura.l 
pcrcsity  of  the  soil  as  the  vrater  tries  tc  ontur. 

d7.    Hunin,  S.    La.  structure  des  scls.      Internatl .3: c  .S  ,il  Sci. First 

Corrda., Bangor, ^'Talcs  Trans .  (193C)A:  15-29.      56.9  InSlCo  V.A5I938 
Bibliographic,  p::.  28-29  • 

In  French.      Title:  The  s  oructure  cf  S'~ils. 

This  C''^ntrihution  on  laoistrre  in  the  soil  and.  its  roovericnt  is 
based  on  the  ivcrk  of  other  investigators.      roacroporosity  dnd 
:oicro":o>rosity,  dia)octcr  and  "crr.io^tien  ;.f  granules,  the  sto.bility 
ef  the  aggregate  and  i.iclloT.dng  of  the  soil, v/etting,  cohesion,  dis- 
persio^n  of  colloids, nethods  of  inproverent  of  the  structure  such 
as  drainage, increasing  cohesion  and  diroinishing  dispursion  and 
wetting  power  o.re  discussed.  The  relation  between  ch.aracteristics 
of  tiie  structure  and  pra.ctice  of  agriculture  such  as  between  struo*- 
ture  and  tillag'j,  structure  ard  p-lant  growth,  and  characteristics 
which  stabilize  the  striicture  of  the  soil  are  o.lso  co-nsiderod. 

68.  Eester, J.B.,and  Sholton,F.A.    The  results  of  long-tine  fertilization 

and  cropping  practices  upon  the  cheroical  and  physical  c:.oo  -^sition 
of  Coastal  Plain  soils.  Soil  Sci.Soc.iUocr.Proc.  (1937)2 j201-205, 
illus.     1938.      56.9  So3  V. 2, 1937 

T:  change  the  reaction  of  the  subsoil  by  lining, the  line  nust 
be  nixed  orith  it.  Replaceable  sodiuro  greatly  inoroased  in  the 
cropped  S'-.ilG  fron  long-tLo'o  fertilization.  Sodium  clays  disperse 
.  and  tend  to  neve  doY/nward  interfering  vath  the  internal  drainage 
of  the  soil.  In  studying  the  inflmmce  of  sea  orator  flooding  of 
soils  on  the  eastern  shore  of  Virgi.nia  a.  rcvenent  of  clay  fron 
the  soil  was  observed  during  the  process  cf  rero:;ving  the  salt 
fron  the  soil  by  iGaching.  Yvlton  g,y-.suio  was  appliod  to  the  s-,  il 
the  .novcnent  of  clay  iron  the  s'-il  decreased.  . 

69.  I-Iitier,!'.      Suoniary  -^f  rose.archus  by  J'essrs .] "uhtz  and  Laine  cn  the 

control  of  irrigation  according  to  the  physical  pr^;perties  of 
sells  .      Intermtl .Rot .Sci  .and  Prac  .Apr". /Rone/622 : 974-97S . 
■July  1917.      241  InL2 

Abstract  fron  OTiginal  ap,-c.aring  in  Bull^.tin  do  la  Sociute 
d '  Encoura gcooie  nt  p •-  ■ur  1 '  Indus  tr i;..  Mat i  onalo ,  127  (-2 ) :  386-3  98 . 
Paris,Kar  .-Apr  .1917 (not  cxaoiincd) 


'■■■tl-;tz  ?.iid  L-.inc  conducted  this  study  from  1905  to  1910  en  the  1 
penneability  oi  soils  to  water  and  divided  soils  into  three  classes  ' 
based  entirely  on  the  penr'eability  oi  soils  (the  infiltration  rate). 
Froivi  tile  oenneability  the  authors  deterrr.ined  the  lYidth  oi"  the  strir) 
to  be  irrigated  and  the  head  of  7:ater  to  be  applied  to  obtain  the 
nest  efficient  application  of  ii-rigation  v'ator.  Data  on  several 
soils  arc  given. 

70.  Horton,R.E.      Analysis  of  run-off -plat  experirents  Y.^ith  var^rin^  infil- 

tration-capacity.     Amer.Geophys. Union  Trans .  (1939)^0, r)t  ,4: 
693  -711,  illus .  '330.9  A:-3  20th,  pt .  4, 193 9 

Data  from  ejsperinonts  rtiade  by  J.r'.Neal  at  f-isso^iri  experiL.ent 
sta/tion  T.^ere  used  for  analysis.  Equations  arc  developed  for  deter- 
mination of  the  infiltration  capacity  for  any  given  period  during 
the  test  froir  the  run-off-graph  or  from  the  data  of  the  test.  Tab- 
ul3xod  analysis  of  one  of  j''ca3.'s  experiments  and.  a  sot  of  graphs 
showing  the  relation  of  infiltration-capacity  to  t'lo  rain  d'oration 
are  given.  Similar  tA"pes  of  data  are  given  for  time  required  to 
attain  constant  infiltration-capacity.  Deductions  arc  developed 
from.  Nea,l's  data  for  dopression  storage, for  relation  of  infiltra- 
tion-capacity to  soil  "/noisturo,  for  relation  of  initial  inJTiltr  at  ion- 
capacity  to  antecedent  rain,  --nd  for  riiinimum  infiltration-cap;:. city. 
Analyses  ar;.-  ;vivon  for  hydro  graph  character  is  tics  of  Heal's  uxper- 
imcnts  and  many  graphs  illustrate  analyses  inclu'^ing  infiltration 
or  its  factors . 

71.  Kcrton, R.rii.      Detcrnj.nation  of  inf iltraticn-capaciiy  for  largo  drair- 

agc-basins .      iiiacr  .G^'ODhys  .Union  Trans .  (I937)l£,nt  .2 :371-3S5,  illus, 
330.9  Am3  lCth,pt.2,r937 

]^';.thed  for  determination  of  infiltration-capacity^  for  full-."".rca 
stre::ji.i-riscs  is  givni.  Ccmput"'. tiers  and  graphs  are  shoy.ra  for  th... 
hourly  record  of  th-^-  storm  at  Tornon, Vermont,  cn  Hov.3,1927yalso 
examples  for  infiltration  capacities  of  other  areas  in  northeastern 
U.S.  In  estimating  maxiiv.uri  f l:.od-int^'nsiticE  cxoected  in  a  given 
area,  the  imiltration-capacity  is  an  important  factor  aiid  thv:,  m.in- 
imuj-.a  infiltration-capacity  should,  in  general,  bo  used. 

72.  Hcrton,R.S.      Discharge  from  cat  chine  nt-areas  in  India,  as  affecting 

the  v/atenvays  of  bridges.      Inst. Civ. Engin.Proc,(1923/24)217,pt.l: 
3B7-395.      1924.      290.9  In74  V. 217, 1923/24 

Discussion  of  pap^r  no. 4473  presented  by  G.S.Lillie  under  the 
above  title  at  the  meeting  of  thv  Institution  of  Civil  Engineers 
Jan. 22, 1924. 

Among  factors  affecting  th^  flood-discharge  from  a  catcliinent- 
basin  are  mentioned  the  fcllovdngj  (l)lnitial  condition  of  the 
soil..  Fr.;r  ox?mplc,a-  clay  soil  ihiti.a'lly  dry  ani  thoroughly  sun- 
crackod  wou2d  ter.-pcro.rily  absorb  r:.inf.'\ll  ''.t  a  relatively  rapid 
rate, but  as  the  soil  becaiae  m/iistenod  it  sv.-clled,  closed  the  cracks, 
and  the  rate  of  injCiltraticn  gre\tly  reduced.  Again, a  soil  rhich 
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*  was  under  cultivation  and  nomally  highly  permeablc^  might  have 
forL'.ed  a  crust  by  drying  after  previous,  rains  through  which  intil- 
tration  proceeded  slowly  until  the  soil  becane  thoroughly  noistened. 
(2)Scil-terperature .  Applying  Slichter's  fornulajthe  relative  rates 
of  absorption  or  infiltration  are  given  for  various  ter:.peratures 
frcn  32^'  to-  SO°F.  For  exar.ple^for  a  rddsui-.rLer  flood, with  a  soil 
temperature  of  30°F.,the  rate  of  absorption  vroijld  be  double  that 
for  a  "iirlnter  flo'^d  v'ith  the  soil  not  frozen  but  at  a  te:,:iperature 
just  above  32^F.  The  difference  in  jnfiltration  capacity  resulting 
fron  the  effect  of  tenperature  r:ight  be  suf f icient ' to  produce  a 
flood  of  sorx-  magnitude.  If  the  ground  Y^as  frozen  and  there  was  no 
snovc,  infiltration  would  still  take  place, but  at  a  slower  rate, 
depending  on  the  extent  to  y.hich  the  pore-space  in  the  soil  vras 
occupied  by  ice.  (3)Rainfall  quantity, duration^ and  areal  distribu- 
tion. Infiltration  ;fould  be  undoubtedly  greater  if  water  stood  on 
the  soil  surface  than  if  it  v^rere  raining  at  such  a  rate  that  the 
soil  could  just  absorb  the  rain  as  it  fell.  The  loss  by  absorption 
or  injfiltration  would  be  proportional  to  the  length  of  overland 
flow.  All  of  these  factors  are  fully  discussed.    ■  .  ^ 

73*    Horton, R.5.      Hydrologic  aspects  of  tht,  problerii  of  sta,bilizing  streara 

flow.      Jour .Forestry  35(11 ):1015-1027,illus.      Nov.1937.    99.3  F768 

VJhy  infiltration  rates  of  forested  soils  nay  be  greater  than 
those  of  un_LorGsted  soils  is  explained.  Discussions  include  the 
effects  on  infiltration  fron:  perforations  in  the  soil; natural 
depressions  of  the  soil  surface; lessened  irapact  of  raindrops  on 
the  soil;prctective  neasuros  of  leaf  residue  to  the  soil; diiiiini shed 
evaporation  irci:i  the  soil; lesser  frost  p  i^netrationjand  the  hydrolog- 
ical  differences  of  forested  and  unf crested  area.  Data  and  graphs 
are  given  on  rainfall . observations  radc  in  Illinois  showing  rain- 
fall excesses  by  using  assuned  rates  of  infiltration.  In  this  com- 
prehensive article  on  stream-flow  stabilization  infiltration  rates 
are  a  m.ajor  factor.      '  . 

74»    Hcrtcn,E,.E.      Hydrologic  interrelations  of  water  and  soils.      Soil  Sci. 
Sec .Ai-Aor.Proc. (1936 )l:401-429,illus.  ■    1937.      56.9  So3  v. 1,1936 

Discussion  with  graphic  illustrations  of  theory  of  analysis 
based  on  data  from^  various  investigators'  research.  Six  m.ethods 
of  deturmiining  infiltration  capacity  are  explained  and  discussed. 
This  is  a  comprehensive  review  of  infiltration  of  water  into  the 
soil  and  contains  the  development  of  several  f  orm.ulas . 

75 •    Korton, R.E,      The  interpretation  and'  applicati'-n  of  run-off  plat 

experiments  v/ith  reference  to  soil  erosion  probleriS .  Soil  Sci. 
Scc.Ar,ier.Prcc. (1933)3 .-340-349, illus.      1939.      56.9  So3  v.3,193S 

The  article  describes  methods-  for  analysis  and  gives  an  inter- 
pretation cf  strip  and  plat  experiirients  on  a  uniform,  and  raticna.1 
basis  producing  results  01  utmost  scientific  value.  The  phases  of 
surface  run-off  phenortono.  are  expressed  in  terms  of  definite 
independent  variables.  Graphs, f orm.ulas,  and  equations  are  developed, 
and  apolications  discussed. 


-  26  - 


76.  Horton,R.E.      I.'aximum  groimd-vrater  levels.      Ajner.Geophys. Union 

Trans.  (1936)17, pt.2:3/.A-357,illus.      330.9  Am3  17th, pt. 2, 193 6. 

Since  the  inf iltration-cr.pacity  limits  the  rate  of  inflov:, 
the  limiting,  maximum  ground-v.-ater  stage  v.'ill  be  attained  only  if 
the  ground-Tiater  has  risen  to  such  a  stage  that  the  ground-vat er 
outflow- rate  equals  the  j.nfilt ration-capacity .  This  stage  rnj 
never  be  reached  in  a  given  well  or  aquifer  because  rain-intensi- 
ties exceeding  infiltration-capacity  are  seldom  of  sufficient  dura- 
tion to  bring  the  outf lo;T-rate  up  to  equality  v.dth  the  inf iltration- 
•  capacity  of  the  soil.  The  theory  of  limiting  maximuiii  ground-v/ater 
stages  is  discussed  and  developed  mathematically, considering  the 
effect  of  various  factors*  The  relations  of  winter  and  summer  infil- 
tration-capacities, transmission-capacities, and  transmission  ratios 
for  a  typical  fertile  loam  soil  are  illustrated  schematically  and 
discussed.  The  effects  of  cultivation, sun-checking, insect  perfora- 
tions, and  temperatures  arc  considered.  Several  groimd-'vator  luvel 
records  obtained  at  various  locations  arc  included, 

77.  KortonjR.E.      The  role  of  infiltration  in  the  hydrologic  cycle. 

Me r.Gcophys. Union  Trans.  (1933)14:4^6-4-60.      330.9  Air.3  14th,1933 

Infiltration-capacity  was  determined  from  rainfall  and  r\in-off 
data  from  the  Ralston  creuk(lov/a)di\iinage  basin.  The  inf iltration- 
capD.city  o,nd  field  moisture  capacity  arc  complimentary, the  first 
increasing  and  the  second  decreasing  as  the  soil  texture  ranges 
from  fine  to  coarse.  Close  interrelations  exist  between  infiltra- 
tion-capacity, field,  moisture  capacity, and  grourxl-water  levels. 
Infiltration-capacity  is  generally  close  to  the  maximum  during 
short  storm.s  follov.dng  dry  periods  and  clcsu  to  the  Fdniirmi  during 
prolonged  wet  periods.  Tn.bular  data  md  graphs  are  incl;ided. 

7&.    Horton,R.E.      Surface;  run-off  ccntrel.      In  Upstream  Engineering  Con- 
ference,Washington,  D.G    1936.      Headwaters  control  and  use,pp  .16--41, 
illus processed.      Vfashj.ngtcn,U.S.Govt  .print  .off 1937.      1  iigS4H 

By  surface  run-off  coyitrcl,perranent  reduction  in  the  Y.ldth  of 
the  ephemeral  belt  of  drainage  basins  mxiy  be  attained  to  some .  ex- 
tent and  there  vd.ll  be  :in  increase,  in  the  soil  moisture  available 
for  vegetation,  lany  factors  arc  involved  in  surface  run-off  control 
and  one  of  these  is  infiltration.  The  theory  of  irif iltrat i^.n  and 
the  relation  of  its  capacity  to  surface  run-off  are  ciiscusscd, 
using  graphs  for  illustrations  and  presentation  of  data.  Actual 
determinations  of  mdnirma  infiltration-capacities  of  the  soils  at 
the  Horton  hydrologic  laboratory  are  given.    The  type  of  surface 
or  cover  for  a  given  soil  may  affect  Uie  infiltration-capacity; 

.  '  however, the  high  capacities  of  sodded  soils  are  probably  due  in 

part  to  the  presence,  of  a  a->nsidGrable  nuiiiioer  of  large  openings 
into  the  s-.il  surface.  During  short  rain, inf iltration-capacities 
are  uGuo.lly  high  for  '\11  tyi')cs  of  soils  initially  dry  but  during 
long  rains  the  subsoil  rather  than  the  scil  surface  may  be  the 
factor  which  doterr-iined  the  rate.  Surface  run-cff  xnd  total  run— :ff 
both  decrease  apprcxii-a-tely  the-  sacac  proportion  from  an  increase  in 
inf iltration-capacitv.  Other  factors  affecting  surface-run-cff  are 
also  considered. 
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79.  Hortcn^R.E.      Surface  run-ol'f  phenomena.      Kortcn  Hydrological 

lab  .Pub  .101 .      73pp . ,  illus pr!"^cessed.      Voorheesville^  F.Y. , 
Feb.  193 5.      290  I-I78  pt.l 

Part  1,  Analysis  oi  the  hydro graph. 

Iniiltration-capacities  of  three  different  areas  are  given 
frcrri  three  different  stcniis.  Graphs  and  discussions  aro  included. 
If  the  irfiltration  capacity  is  at  its  naximui.i  value  at  the  beginning 
of  a  rain  it  will  decrease  to  a  rainiraum  value  in  a  length  of  tiue 
depending  on  the  soil  texture.  It  mil  remain  constant  at  its 
r.;ini:rAjr!".  value  as  long  as  the  soil  renains  moist  at  or  near  its 
field  moisture  capacity.  Upon  drying  out  of  the  scil^the  length 
of  tir.ie  for  the  infiltration  capacity  to  return  to  its  v,iaximuiri 
value  -vvill  generally''  be  greater  thian  the  length  of  tim.c  required 
diiring  a  storm  for  it  to  pass  from  its  r.iaxir.iui.a  value  to  its  min- 
imuT.i.  value. 

80.  Houk,  I.E.      Rainfall  and  run-.-ff  in  thu  tiiami  Valley.      jHcu/m.  Gcnsc.rv. 

Dist.Tecli.Rpt.S.      234pp.,  illus  .      Dayton,  0.,  1921.      290  r':5&h  pt.o 

Presenting  tlio  results  of  r-:.infa].l  and  run-off  investigaticns 
in  connection  vdth  the  I'^iani  flood  control  project  Yjas  the  purpose 
of  the  report,  DetOuilcd  descriptions  are  given  for  the  various  fac- 
tors such  as  rainf  all^  S'-il  properties  including  moisture,  equipment 
used  for  tests  and  rx-asuroiientSj  run-c  f  f  fror.i  plot  tests,  etc.  Data 
cllectod  "-n  rainfall,  run-off ,  and  ter.per aturc.s  for  various  drainage 
areas  are  considered,  hany  graphs  representing  the  hydrology  of  the 
I'^ad  river  valley  for  diiforont  years  are  given.  Many  curves  are  given 
for  various  conditions  shoiring  the  average  relations  botwcen  rates 
of  rainfall  and  run-off  and  c  thers  shovdng  the  total  rainfo,lD-,  run-off, 
and  retention  up  to  any  given  instant  for  the  moraine  park  experiments. 
Tabular  data  are  also  furnished.  The  article  is  comprehensive, 

cl.    HcytjW.G.      Rainfall  and  r^Jin-off  studies,      U. S.Geol. Survey .  Water- 
Supply  Paper  833:436-594.      193S     407  G29h[ 

Studies  of  rainfall  and  run-off  fro7:;  the  area  contributing  tO' 
the  tributaries  of  the  Ohio  river  causing  the  flood  of  January- 
February  1937  are  described.  The  m.ethcd  of  analysis  is  given  and 
the  results  discussed.  The  average  infiltration  capacity  dui'ing 
the  t;,tal  storm  pericd  in  the  Ohio  river  basin  approxiiTiatod  0.04 
inch  per  hour.  IVeekl;/  records  of  rainfall  and  run-off  for  several 
hundred  stations  rrarescnting  drainage  areas (size  given  in  square 
rmles)are  ir^ludod.  Also  a  r_ap  is  given  shovfing  approxiimte  infil- 
tration-copa cities  during  this  flood  p cried.  The  area  is  divided 
into  single  or  small  groups  of  drainage  basins  to  permit  more 
accurate  analysis.  A  table  representing  approximately  100  stations 
givus  the  detc'rr.iimtion  of  the  ;ipprexim:ate  infiltration  copacity 
fcr  periods  of  1  week  or  more  during  thu  period  cf  the  flood.  Kany 
graphs  aro  given  illustrating  meteorologic  and  hydrologic  data 
relating  to  various  aruas  of  the  T;atershed.  A  t;.ible  of  data  showing 
precipitation, run-off , and  infiltration  in  inches  for  six  b.asins  of 
tributaries  in  the  vfe stern  part  of  the  Ohio  river  basin  is  also  given. 
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o2.    :icyt,V.".G.,  ard  cthcra.      St-Lidi..s  v.  f  rclr.ti.ns       r^ini:\ll  C-ncl  run-.ff 
in  thL  United  St-^.tos..      U.S.Gccl.Sm-vcy-.      ^atcr-Supply  Pr.^jor  772. 
301,T;.,illjas.      '.^ashin-itcnjI'.S.Gcvt.print. off .,1936.''     407  0297  n  . 

An  invcsti^T'.ticn  cf  rclati./ns  bL-'tvrccn  r.nnu.?.l  and  nontlil/  pre— 
ci^_:'ita ticn,  tonporaturc,  ovai''C'rat i?n,  transpi.rati.: n,  direct  surface 
run— :.f i,  gi'ound-vrator  run-  fi, and  iniiltra.ticn  as  a  basis  for  the 
quantitative  analysis  cf  the  hydr'ol':gic  cycle  ever  br^.".ad  a.reas  and 
ei  trends  <and  changes  therein, and  of  relati'  ns  bct'reen  strri.  pre- 
cipitatien  and  dj-roct  surface  run-cff .    The  article  is  largely  devote 
tc  unit-hydrev;raph  analyses  uf  surface— run-cff  and  unit-hydrc  graph 
r.ethed  a.nd  stem  transpcsition  in  ilced  probloras.  >'u:''-er-'us  tables 
of  data  f  :-r  various  draina[^e  basins  and  hydr:.praphs  are  included. 

c3.    HubL.rtyji\R.      Effect  3f  soil  cliaracteristics  on  plant  develop; Xx'i.t  in 
relation  t^,  vrater  conservo-tion.      Sc  il  Sci.S~-c  .Aj.-^^r  .Prec .  (l93o)l: 
439-446,     1937.      56.9  So3  v.  1,1936 
"Literature  cited,  "pv,  .443-446. 

Texture  not  only  affect§  infiltration  but  als:-  ulio  quantity  cf 
vrater  that  can  be  stored  in  the  unit.  Stmcture  has  a  very  decided 
effect  on  v:ater  infiltration  and  influences  the  aLoaurfc  of  y/ater  held 
at  field  capacity.  Tl-.e  vari''U£  s-il  characteristico  arc  discussed. 

84.    Hu£ues,C.      Richerchu  di  tecnica  cilturalv.^  sulla  fil.trazicnu  dell" 

acqua  n^i  terreni  a:-,rari,      Gior.do  Risic .9(5 )  :74-7C; .      jla,y  1919. 
59.3  G43 

Reprinted  frou  II  Villa. pic, April  26,1919. 

In  Itali-^ji .  Title:  Investioati:n  en  the  pore  lation  of  v/ater  in 
a;:;ricultural  soils . 

Abstract  in  English  a->  :aars  in  Internatl .Rev.Sci  .o.nd  Pract.Aj^r. 
10(10):  1077-1080.  1919." 

Soils  vrere  placed  ij.i  tubes, water  apolicd  o,nd  the  percolate  \ic.s 
neasurcd  by  using  j'ariottc  flasks.  The  rate  cf  irJ"iltration  was 
detoro-ined  for  orator  in  corparison  to  sodiuo  carbonate  solutions. 
Fcr  a  standard  qua.ntity,it  required  for  penetration  of  the  soil, 
39  lAin.jlS  sec.f  r  Y,T.tor, 32  •;.:in.,45  sec. for  lyii  Na^GOo  solution, 
and  28  Min.,0  sec. for  25^^  I'-'^^-^CG    solution.  Various  scils  v/cre 
tested  and  found  to  give  sonoT,iiat  .siiailar  proportionate  results. 
The  accepted  rate  r f  1.20  litres  per  second  per  hectare  fcr  infil- 
tration nust  vary  with  tho  infiltration  capa.city  of  each  irripated 
s.il.  Cultivation  facili.totes  the  descent  cf  rain  or  irrioa,ti-:n 
viator  to  the  ro  'ts  cr  ■•./"ater-reservos  in  the  sub-s  dl.  By  irn^iltra- 
tion  of  water  ivi.tc  t!';o  vround  is  laeant  thi..  lauro  or  less  variable 
ca,]pacity  uf  soils  for  allcv.ano  irator  t.;  porcv-lato  :aore  ■:;r  Iwss 
rapidly  do\m  fror.i  the  surface  t^^^  thio V;.o-ro  deepl^/--soatod  layers. 
Data  are  included  on  nurierous  s:.dl  rojisturo  tests  deter; \ininp  tlic 
relation  betv;een.  the  deptli  of  penetration  of  rainfall  and  the 
qua,utity  of  rainfall  for  vario-as  soils  in  situ. 
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85.    IsraclsoiijO.  7.      Irrignticn  principles  and  practices .  422pp., 
illus,      Nev/  York^  John  Wiley  &  sons,  inc  .,  1932 .      55  Is7 
The  I'ovement  ci  v;ater  in  soils, pp.  1B9- 212. 

The  water  transmission  factors  for  soils  and  the  condiictivity 
of  satiu^ated  soils  are  considered  with  supporting  data.  Permea- 
bility and  specific  water- conductivit3A  field  tests  of  different 
saturated  soils  are  tabulated  from  experiments  by  the  author 
during  1917  to  1923  by  the  cylinder  and  pD^t  methods*  -These 
methods  are  described  in  detail. 

b6.    Israelsen, 0.;v.      Studies  on  capacities  of  soils  for  irrigation 

vrater  and  on  a  nevr  method  of  determining  volume  weight.  Jour. 
Agr .Res. 13 (l)sl-35, illus  .      Jan.l9lS.      1  AgbAJ 

Thousands  of  sai'.aples  were  taken  from,  foui"  different  locations 
to  depths  cf  six  feet  or  more.  Volum.e  "'.;eights  i^dthout  distrubing 
the  structure  and  m.oisture  equivalents  were  determined  on  the 
disturbed  samples  secured  four  days  after  irrigation.  Usually 
only  sm.all  gains  in  soil  moisture  occurred  froi:i  heavy  irrigations. 
Pore  spaces,  varj""  with  the  soil  approxiriatcly  4-0  percent  in  silt 
loan  soils  having  fine  sandy  loaiii  subsoils,  51  in  silt  lo-^jis,  5S  in 
clajr  loajn5,and  66  percent  in  clays.  Observations  indicated  that 
percentages  of  pore  space  f ilLjd  by  water  ii-naediatoly  after  irri- 
gation, increase  as  the  fineness  of  soil  textures  increas-es.  Ccr- 
rclations  were  miade  between  moisture  equivalent  and  the  axiount  of 
water  held  bj  the  soil  after  irrigation.  Numerous  tables  of  data 
and  graphs  are  presented. 

87.    Jacct,A.P.      Soil  rjopulations  .      Sci.I  onthly  42(3 ): 247-251,  illus . 
jar.  193 6.      470  Sci.23 

The  minute  sog:ieritod-anii::als  (arthropods ) so  numerous  ;and  generally 
c'istributed  in  organic  soils  as  to  be  of  outstanding  lapcrtance  in 
r^aking  and  keeping  tiie  soil  ful3.  of  minute  channels  make.it  possible 
for  rainwater  to  enter  it  instead  cf  running  off  the  surface.  The 
sapro phytic  (deadY;ood-eating)r-.ici'oartliropcds  are  less  than  a  m.illi- 
m-.eter  in  breadth  and  i'licrc channel  the  roots  and  sr^all  rootlets. 
There  is  also  a  group  of  Ldnute  arthropods  "which  burrow  about  in 
the  soil, filling  it  with  rdnute  channels  which  have  no  particular 
rela,tion  to  the  rootlets.  Together  they  for}:",  an  litricate  system 
for  Tntcr  passage-""v';ays .  The  action  of  other  tjoes  of  animals  pop- 
ula.ting  the  soil  is  also  discussed.  No  qi;.antitative  data  are  given. 

So.     Jeraiy,!!., ard  Leonard^ C. '3.      Functional  relationships  bet'-'oen  scil 

properties  and  rainfall.  Scil  Sci.33(5) :363-361,  illus.  Nov. 1934. 
56. S  Sc3 

Numerous  saaaplos  of  topsoil  from.  Colorado, Kansas, and  Ifisscuri 
along  the  ll^^C  isotherm,  were  collected  from  fairly  uniform,  parent 
material  consisting  primarily  of  wind-blcwn  deposits.  Sniaples  r^ere 
taken  from  virgin  grass, pasture, and  cultivated  fields.  The  zone  of 
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carbonate  accumulation  decreases  at  a  rate  of  2,5  .inches  lor 
each  inch  of  rainfa.ll.  Under  high  rainfall  the  fomatioii  of  col- 
loidal cls.y  increases  at  c.  r:;.te  of  about  1  percent  per  inch  of 
rainfall.  Soil  aridity  chan;i,es  regularly  from  pK  7»S  in  the  seni- 
arid  region  to  pH  5  »2  in  the  semi-huiaid  one.  Many  tables  of  data 
and  graphs  illustrating  conclusions  are  given. 

Johnson, T.V«'., and  Taliaf erro, D. d.      Flovf  of  air  and  natural  gas  through 
porous  media.      U.S.Bur .r'ines  Tech. Paper  592,55pp.      waslTLngton,U .S. 
Govt .  print .  of  f . ,  193  o  • 

A  general  equation  for  the  flov/  of  gas  through  consolidr.tcd  and 
unconsolidated  sands  is  given.  Porosity  alone  is  not  a  r':ea.sur:^  of 
perTiieability  although  other  factors  being  constant,  purmeability 
increases  with  porosity.  Grain  size, an  important  factor  in  permea- 
bility, and  shape  of  the  grain  influence  the  flov/j round  grains 
permit  greater  f  lov.'-  thru  angiiLar . 

KachinsloA,  N.A.      ricue  method  on  zur  bestimm.mig  ciniger  physikalischen 
eigunschai ten  des  bodons.      Internatl. Cong. Soil  Sci ., Leningra.d- 
1  'OS cov;, U.S. S .R .Fir St  Gom:a . Proc  .and  Papers  (1930 )2 : 129-160,  illus . 
56.09  In842P  2d,  1930 

In  Goman.  Title:  ilov;  methods  for  o.ctcrrnining  some  ohj/'sica]. 
•   properties  of  the  soil. 

'.i'asserdurchlassigkoit  dcs  bGdens,pp.l35-144, d^jscrioGS  a  method 
of  infiltration  of  water  through  undisturbed  soil  and  is  illustrated. 

Kachinskj'-,  N.A.      Vliania  formi  c  velitchini  zalivacmikh  pleschadok  na 
vodopronitzaiemost  pochvi.      Pedology  31(1)  :62-7e>,  iD.lus .  1936. 
57. S  P34 

In  Russian.  Title:  Influunc^.  of  form  and  size  ei  the  flooded 
area  on  infiltration.  Author's  abstract  in  German  ap'ocars  on  pp.77- 
7S. 

Experiments  on  small  areas,  100x100  centim.eters  or  srp.aller  vrere 
made.  Illustrations  shcj  the  depth  of  vnter  penetration  iTitc  the 
soil  and  the  effect  of  roots, fissures  and  other  types  of  holes 
in  the  soil  on  thu  character  of  penetration.  j!-any  gra.phs  and 
several  tables  of  dita  are  giv^n.  Table  1, translated  titlo  is, 
"Infiltration  of  soil  in  mm.,  dependent  upon  area    uixler  irrigation 
(tenporature  10'^'  C.)." 

Karrakcr, P.E.      The  effect  of  the  initial  m.cisture  in  a  soil  cn 

moisture  movement .      Seal  Sci.l0(2)  :143-152.      Aug. 1^20.      56.8  So3 

Tv^sts  on  soils  packv,d  in  tubes  designed  for  :rieisti-rv^-V:iovenv.nt 
Tfork  indicated  ivater  :.ioved  1.56  timv.s  faster  in  saturated  srnd 
than  sand  a.ir-dry  at  the  initial.  S^iall  differences  in  the  itiitial 
■    m.oisture  content  had  no  significant  effect  on  the  rate  penetra- 
tion. The  mov.^mcnt  of  ^;:atcr  in  oven  or  air-dry  soil  was  as  rapid 
as  in  soil  ydth  r.  sm.all  initial  moisture  c content.  Descrioticn  and 
illustration  of  apparatus  and  extensive  experimental  data  are 
included. 
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93-  Keen, B. A.  _  The  physical  properties,  of  the  soil.      33ppp..j  illus . 

X.ondpn/etc_./  Longrians, Green      co.,1931»      5'S.4-3  K2-3P 

Distribution  and,  moveraent  of  mter  in  the  soil, pp .89-128 , 
Priiarily  a  mathematical  treatise  of  the  subject  supoorted 
in.  soiiie  phases  by  experinental  data.  This  applies  -especially  to 
"the  geometry  of  the  pore  space  and  the  associated  moisture  dis- 
tribution." -Fully  illustrated  bj'"  graphs  and  sketches.  One  graph 
covering  a  70- day  period  shorrs  the  consolidation  of  tilth  of  a 
rctary-cultivated  soil  at  the  RothariSted  station,  expressed  in 
inches, -with  tiiie  expressed  in  days.  The  consolidation  is  fairly 
uniform  and  rapid  for  the  first  10  i:o  15  do^ys  and  cf  little  signi- 
ficance after  20  to  30  days.  ■  ■ 

94-  .    Kcll,Y/.V,,and  Brovm, G.F.      Strip  cropping  for  soil  conservation. 

U.S.Dept  .Agr  .FarTiiers  '  Bui. 1776  rev.ed., 38pp .,  illus .  Washington, 
U.S.Govt.print.off .,  July  1938.      1  Ag84.F  no. 1776, rev. 

Effect  on  absorption  of  rainfall  by  the  soil  through  root  growth 
and  similarly  the  effect  or  infiltration  by  dense  vegetation  grovrbh 
arc  considered; n.1  so  the  clarification  cf  m.uddy  crater  by  the  filter 
action  of  close  grovdng  crops  and  the  sealing  action  of  soil  pore 
space  by  small  soil  pa.rticles  suspended  in  ira.tcr.  Photogra.phs  and 
illustrations  of  strip  cropping  are  included. 

95 •    King,F.H.      Principles  n.nd  conditions  of  T'Ovements  of  grcund  v.;ater. 
U . S . Gool . Survey^  Ann .Rpt . ( lS9b ) 19,  pt . 2 : 5 9-294,  illus . 
1,01  G29R  19,  pt  .2, 1898 

This  is  a  comi.prohensive  study.  The  amount  of  vnter  stored  in 
the  ground, depth  to    hi ch -ivater  penetrates, percentage  of  precip- 
ita.tion  penetrating  the  soil,  general  mcvem.ents  of  the  vjr.ter  such 
as  gravitational,  the rraal,  and  capillary  m-Ovem.ents,rate  of  flow  of 
water  through  sand  and  rock, and  the  flo"j  of  air, kerosene, and  water 
through  porous  media  are  discussed  at  scm.e  length.  The  m.ethod  cf 
determdning  the  diameter  of  sand  and  soil  is  cf  irr.portance  to  the 
study  of  infiltration  rates  as  well  as  the , experiments  of  infiltra- 
tion set  forth  in  the  report  such  as  the  rate  of  seepage  into  the 
infiltration  pipes  of  the  Crystal  Springs  Land  ai:>d  Water  Company, 
the  percolation  of  viater  into  undisturbed  field  sgdli, and  the  tim^e 
required  to  loY^er  the  ground-water  level  by  a  systemi  of  infiltra- 
tion pipes. 

96.    Kittredgu,  J.,  Jr .      Comparative  infiltration  in  forest  and  open. 
Jour .Forestry  36(11) :115 6-1157.      Nov. 1938.      99.8  F768  ' 

General  information  on  detorrainations  of  infiltration  during 
October  over  a  six-year  period  at  Berkeley, Calif .      The  open 
space  used  was  the  fire-break  which  was  burned  over  annually. 
Three  hundred  and  thirty-seven  (337)paired  determ.inations  were 
made  using  the  method  devised  by  J.T.Auten.  The  excess  iiTtiltra- 
tion  under  the  forest  seem.s  largely ■  attributable  to  tlie  influence 
cf  the  forest  cover.  Data  and  discussion  of  results  are  included. 
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97.    Knight, H.G,, and  Hendrickson, B.K.      The  infiltration  and  storage  cf 
rainfall:  conservation  and  use  of  soil  moisture  ••     U.S. Bur. 
Chen. and  Soils, Soil  Erosion  Erc^t.Sta.lIo. 4, Tyler, Texas, Ann. Prog. 
Rpt.l934:A8-60. 

This  report  is  not  available  for  general  distribution. 

The  infiltration  rates  were  deterruined  on  three  l/lOO  acre 
plots  of  Kirvin  fine  sandy  loam  vath  8  3/4  percent  slo'oe.  T^vc  plots 
were  in  cotton,  one  of  which  had  been  previously  desiirf  aced,  and 
the  third  was  a  plot  of  Bemuda  sod.  Graphs  vrere  constructed  to 
determine  the  mfiltration  rates.  !"iaxiram  infiltration  period 
reported  ms  60  i.iinutes.  Comparisons  were  made  for  loose,  settled 
and  saturated  conditions  of  the  soil  for  each  plot.  Table  cf  data 
given  with  title, "Actual  infiltration  rates  for  Kirvin  fine  sandy 
loam." 

9B»    Knorr, Fritz.      E^q^eriments  Tdth  crops  undor-fall  irrigation  at  the 

Scotts  Bluff  reclamation  project  experiii-iont  farm.      U.S.Dept  .Agr. 
Bui .  133  .      17pF . ,  illus .    "  Y/ashingt on,  U.S.  Govt  .pr  int . of  f . ,  Sept  .1914 . 
1  AgB4B  no. 133 

A  sot  of  experiments  on  sandy  loam,  underlain  at  a  variable- 
depth  of  3  to  7  feet  vdth  a  stratutn  cf  cla.y  at  Scotts  Bluff, 
Nebraska, was  conducted  vdth  crops  of  wheo.t,barle)'"3  oats,  potatoes, 
sugar  boots, and  corn.  Half  of  the  area  selected  Yi.''as  irrigated  so 
as  to  saturate  it  to  as  great  a  depth  as  possible  in  the  fall  of 
each  year.  The  other  half  v/as  not  irrigated  in  the  fall, but  in 
the  spriiig  the  entire  area  vns  irrigated  and  the  soil  v^as  allovtred 
to  saturate  to  a  depth  of  18  inches.  In  order  to  obtain  this  con- 
dition, the  water  was  permdtted  to  flow  for  a  longer  period  ever 
the  piortion  which  was  net  fall-irriga.ted.  After  irrigation  dry  soil 
wc.s  found  at  a  depth  of  24  inches  but  on  the  fall-irrigated  area 
a  good  supply  of  v.-atcr  penetrated  to-  a  deptli  of  6  feet.  Average 
yields  of  cll  crops  were  much  higher  for  the  fall-irrigated  areas. 
Ccm.plete  data  on  r  .ainfall,  soil  Ficisture  control,  crop  grorfth  and 
yields  are  given. 

99.    Kchnke,Heli-iut .    A  method  for  studying  infiltration.      Soil  Sci.Soc. 
Ar-..er.i¥oc.  (1938)3:296-303,  illus.      56.9  3^3  v. 3, 1933 

Other  investigators'  methods-  on  infiltration  rates  of  Y/ater 
into  the  soil  are  reviewed.  A  description  and  a  details d  illustra- 
tion are  given  of  the  method  used  for  determining  the  infiltration 
•rates  on  scno  soils  in  the  northwestern  Appalachian  experi;".'-en-tal 
watershed.  -The  rates  were  somewhat  higher  than  those  computed  for 
the  entire  watorshed,  Grap'hs  illustrating  the  deviations  from  the 
roan  infiltration  rates  of  each  group  and  data  are  included. 
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100.  Kohnke,H.  ,Dreibelbis,F.R.  ;,and  Davidson,  J. M.    A  survey  and  discussion 

of  lysiineters  end  a  bibliography  on  their  construction  and  perform- 
ance. U.S.Dept.Agr. Misc. Pub. 372.  67pp.jil3us.  Washington, U.S. 
Govt .print .off . , 1940 .      1  Ag84M  no. 372 

A  bibliography  comprising  approximately  500  references  on  the 
subject  of  the  lysimeter  carries  a  new  departure  in  regard  to  the 
contents  of  the  article  referred.  This  is  accomplished  by  means  of 
symbols  (letters)  v:hich  designate  the  information  in  the  reference 
concerning  construction  of  the  lysimeter^ quant  it y  of  leachatej 
composition  of  leachate  or  soil;  comparison  with  other  investigators' 
ivorkj  s.  general  discussion. 

The  Mstory  of  lysimeters  is  sot  forth  in  tabular  form.  A  review 
is  given  of  the  types  of  lysimeters  including  a  large  soil-block 
lysimeter  with  self-recording  weighing  mechanism  described  in  detail j 
recently  installed  near  Coshocton^ Ohio.  Records  of  continuous  weights 
of  l;vsimetcrs  permit  analyzing  for  infiltration  as  well  as  other 
factors  such  as  transpiration, evaporation,  and  amount  of  rainfall. 

101.  Knoblauch, H.C., and  Hayncs,J.L.      Run-off  under  different  systems  of 

grassland  mana.gemcnt .      U.S. Soil  Cons erv. Serv. Soil  Gonser\r.5(10) : 
256-258.     Apr. 1940.  1.6  So35 

Investigations  at  Beemerville,N. J. /oy  the  Soil  Conservation' 
Service  deterirdning  soil  and  ?/ater  losses  under  various  agricultural 
practices  related  to  dairy  farming  shoTf  permeability  of  the  soil  to 
be  a  dominating  factor.  Records  indicate  that  ureter  loss  from  con- 
tinuously grazed  pasture  lend  somewhat  exceeded  that  of  corn  land 
thraighout  the  year.  Individucil  storm  records  show, however, that 
run-off  st-^xts  from,  corn  or  corn-fallow  plots  before  it  does  from 
grassland.  With  sustained  rainfall  causing  run-off,  the  initial 
effect  of  run-off  detention  by  grass  cover  frequently  is  over- 
shadowed by  the  effect  of  higher  permeability  of  corn  ground  causing 
the  gross  totals  to  reflect  a  slightly  higher  run-off  under  con- 
tinuously grazed  pastures.    The  records  also  indicate  a  much  greater 
absorption  cf  rainfall  by  grass-legiame  silage  plots  than  for  either 
corn  silage  plots  or  grazed  plots.  Since  the  structure  of  soil 
under  grass-legume  silage  plots  is  undisturbed  and  m.oro  porous, 
the  high  permeability, the  high  initial  retention  by  canopy  inter- 
cept icn,and  resistance  to  overland,  flow  by  vegetation  are  reflected 
in  a  very  low  percentage  run-off.  Description  of  the  soil  and  plots, 
.■?jid  data  of  the  esq^oriments  are  given. 

102.  Koshal,R.S.      The  effects  of  rainfall  and  temperature  on  percolation 

through  drain  gauges.      Jour .Agr.Sci./Snglsjid724(l) :  105-135, iUus . 
Jan. 1934.  10"j822 

In  consultation  with  R. A. Fisher. 

Data  from  the  drain  gauges  at  Rothamsted  were  used  to  study  the 
effects  of  meteorological  conditions  on  the  quantity  of  leachate. 
The  article  consists  primarily  of  a  statistical  a.nalysis  of  results, 
obtained  from  the  20-, 40-, and  60-inch  gauges  over  the  period, 
1878-1932.  Regressions  of  rainfall  on  temperature  a.nd  drainage 
on  temperature  are  discussed  at  length. 
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103.  Krawkow^S.      Uber  die  prozesse  der  bswegung  des  v^assers  under  .der 

salzlosiingen  im  boden.      Jour, f.Landw. 433: 209-222.  Oct.lQOO 
•  -   18  J825 

In  German.  "Title:  'Concermng  the  process  of  vrater  and  salt 
solution  movement  in  the  soil. 

'     Tests  on  2  soils  (analyses  given  in  toxt)v,'ere  conducted  in  3 
■ -■  glass  tub es  2  m.  long  and  3.6  cm.  diameter.  Several  tables  cf 
'•'    data  are  given  shomng  the  depth  of  |Denetration  of  v/ater  from 

the  start  of  the,  test  for  periods  ranging  from  1  minute  to  2  days. 
To  investigate  the  movement  of  salt  solutions  in  the  soil, tests 
'  were  made  in  a  similar  ma.nner  using  7  different  salts , comorising 
2  phospatcs,2  sulphates^?,  nitrate, chloride, and  a  carbonate.  In 
general, penetration  only  to  depths  of  45  centimeters  or  less  were 
considered. 

II 

104.  Laatsch, Willy.      Die  durchfeiichtungsivcrtc  der  deutschen  sandboden. 

Ernah^.der  Pflanze  34(l):3-8,20,illus.      Jan. 1938.      57.8  Er6 
In  German.  Title:  Water  relationships  in  German  sand  soils. 
English  summary, p. 20. 

The  author  shows  how  lysimeter  data  may  be  used  for  the  calcu- 
lation of  infiltration  values  for  localities  in  GeiTiany  and  Hungary. 
Average  values  for  the  different  mionths  and  for  the  local  grovdng 
season  are  illustrated  by  graphs.  "Infiltration  =  prccipitc.tion  - 
evaporation. " 

105.  Laatsch, Willy.      Die  klimatisch  bedingten  durciifeuchtungsuntorschiede 

der  deutschen  boden.      Emalir.der  Pflanze  34(3"): 37-38, 54-5 5* 
Feb. 1938.      57.8  Er6 

Map  included.  English  summary, pp. 54-55. 

In  Geraian.  Title:  The  moisture  status  of  German  soils  a:j  influ- 
enced by  clim.atic  factors. 

Infiltration  value  =  rainfall  -  evaporation.  Data  from  lysimeters 
and  120  meteorological  stations  are  used  with  the  formula  evapor- 
ation in  mm.=saturation  deficit  x  wind  factor  x  soil  factor  to 
work  out  the  infiltration  values  for  sandy  soils  ^'.dth  grass  cover 
throughout  Germany.  The  soil  factor  used  for  such  soils  is  180  and 
the  wind  factor  is  1.  These  values  arc  compcjr^ed  vn.th  cliirKitic  and 
vegetational  zones  in  Germany  with  striking  agreement.  Tabular 
data  included. 

106.  Iangbein,Yf.B.      Some  channel -storage  studies  and  their  application 

to  the  determination  of  infiltration.    Am.er.Geophj^s .Union  Trans. 
(1938)19,pt.l:435-447,illus.      330.9  /Jn3  19th, pt.  1,193 8. 

Fonnula.s  are  developed  for  thq  computation  of  the  infiltration- 
cape  city  and  data  submitted.  An  example  is^  given  for  Greenville 
.^creek  basin  abo^/e  Bradford, Ohio, for  the"  period  Dec. 27, 1936  to 
Jan.5,1937.  A  discussion  by  L.L.H.-rrold  and  the  author  concludes 
the  article. 
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107.  Leach^H.R. ^Cook^H.L. ,and  Horton^R.E.      Storm-flow  prediction. 

Amer .  Geophjs . Union  Trans .  (1933  )1U'U35-Ul^^,  illus . 
■     330.9  Ara3  lAth,1933 

Application  of  the  "index-area  method"  comprises  the  greater 
part  of  this  article  including  nimerous  graphs  and  tables  of 
data.     Relations  between  index-a.rea  and  main-area  run-off  bring 
in  the  factor  infiltration.  For  a  given  drainage-basin  in  a  given 
storm  infiltration  is  determined  by  plotting  diagramiS  of  rainfall 
intensity  and  rainfall-excess.  Snjxteen  storms  wore  studied  in  the 
Ra].ston  creek  drainage  basin  and  the  infiltration  capacities 
det.irmined.  A  determination  of  infj.lt  rat  ion-capacity  for  an  index- 
area  is  a  good  indicator  of  the  in"iltration-capacity  pertaining 
to  the  ]3.rger  area.  The  apparent  advantages  of  t?>is  method  is 
thiit  -the  run-off  estimate  is  based  on  that  part  of  the  rain  which 
actually  produces  surface  run-off  and  the  ma.rked  effects  of  varying 
absorptive  capacity  of  the  soil  are  directly  taken  'into  account  for 
cac?i  storm  instead  of  being  averaged  o.s  in  cases  where  run-off  co- 
efficients or  a  normal  run-off  rainfall  relation-curve  is  used. 

108.  Lee^CH.      The  interpretation  of  water-levels  in  wells  and  test-holes. 

Amer.Geophys. Union  Trans.  (1934)  15,pt.2: 540-5 54-, illus. 
330.9  Am3  15th,pt.2,1934 

L'any  graphs  are  given  for  the  mechanical  analyses  of  silts , clays, 
sands, and  gra.vel  with  increasing  ranges  of  permeability  coefficients. 
Rainfall  irj* i-lt  rati  cn  is  shov.Ti  as  .one  of  the  graphs  comprising  typ- 
ical onnual  water-table  fluctuations.  A  wat^r-table  will  form  nnly 
in  permeable  iraterial  and  cannot  exist  in  an  impermeable  material 
.   such  as  dense  clay even  though  saturated, 

109.  Lewis, M.R.      Movement  of  moisture  in  soil.      Oreg. State  Hort .Soc .Proc . 

(1936)28:164-172.      81  Or 32  28th, 1936 

The  differences  between  soils  relative  to  the  rate  of  infiltra- 
tion of  water  into  the  soil  arc  very  much  greater  than  the  differ- 
ences in  respect  to  capillary  move  Silent .  The  manner  in  which- infil- 
tration takes  place  is  er^jrcssed.  Data  are  given  from  tests  on 
Willamette  silty  clay  loam, Melbourne  clay  los;a  under  cultivation 
for  mfiny  years, and  virgin  soil.  Infiltration  tests  were  also  made  on 
I  Chehalis  laam  which  had  been  farmed  to  a  rotation  of  crops.  Con- 

[  cerning  irrigation  the  author:  says  that  infiltration  is  too  irregular 

to  assume  that  all  parts  of  a  field  are  properly  irrigated  even ^ if 
water  reaches  a].l  of  the  sijrface.  In  one  test  of  soil  under  irri- 
gation, the  soil  became  so  nearly  impervious  that  the  moisture  content 
below  the  first  foot  not  only  did  not  increase  but  som.etimes  actually 
decreased  while  mter  vjas  still  flomng  over  the  surface.  No  tab- 
ulated data  are  included. 


I 
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110.  LemSjM.R.      The  rate  cf  infiltration  of  vi^ater  in  irrigation  practice. 

Amer.Geophys. Union  Trans.  (1937)18, pt.2:36l-36G,illus.' 
330.9  Am3  IPth^pt .2,1937 

Review  of  infiltration  studies  made  by  the  author  since  1926. 
Experiments  were  started. with  galvanized  cylinders, 18  inches  in 
diameter, set  into  the  soil  to  a  depth  of  3  to  4  i.nches.  Fresh  water 
was  applied  and  time  noted  for  infiltration.  Reference  is  made  to 
J.C.Marr's  comparative  infiltration  data  obtained  on  tv^-o  1/6  acre 
areas.  Inf iltrr.tion  tests  werr  mr;.de  at  Hermist on, Oregon, with  con- 
centric cylinders,  18  inclries  ard  6  inches  in  diameter.  Data  including 
time  for  infiltration  of  2  inches  of  water  and  detailed  descriptions 
of  apparatus  are  given.  Depths  infiltrated  ranged  from  0.4.8  to  20 
inches  for  the  first  hour  and  from  0=53  to  80  inches  total  for  the 
first  5  hours. 

111.  LeT:is,M.R.  ,and  Milne, W.E.      Analysis  of  border  irrigation.  Agr.Engin. 

19(6): 267-572, illus,      June  193 S.      58.8  Ag33 

A  discussion  on  infiltration  from  the  standpoint  of  irrigation. 
Infiltration  was  studied  from  data  on  the  rate  of  advance  for  a 
total  of  265  individual  irrigations.  Data  and  curves  arc  given 
shomng  the  length  of  border  permissible  in  irrigation  with  certain 
size  stream  flow. 

112.  Lewis, M. R.  , and  Neal,E.H.      The  rate  of  infiltration  of  v'at.  r  into  soils. 

Agr.Engin . 9(5 ) :147-148, illus .      May  1928 .      58.8  AgB3 

Infiltration  rates  of  Palouse  silt  loam  were  detoraincd  by  mixing 
the  soil  and  placing  in  tanks  without  clia.nging  the  volimie  weight. 
The  tanks  were  36  inches  deep  and  336,12  and  20  inches  in  diameter, 
each  equipped  vrith  an  outlet  pipe  at  the  bottom.  A  photograph  of 
equinment  is  shown.  Failing  to  obtain  consistent  results,  the  tanks 
were  filled  v/ith  soil  tlireo  different  timics.  The  authors  concluded 
the  size  cf  the  container  had  no  iiffcct  up-^'n  the  rate  except  a.s  it 
affected  the  am.ount  of  settlement  and  therefore  the  porosit3^,but 
the  effect  of  porosity  on  the  rate  of  infiltro.tion  was  evidently 
very  great.  Tabulated  data  arc  given  and  also  a  graph  showing  rate 
of  infiltration  into  Palouse  silt  loam  of  varying  porosity. 

113.  Lewis, M. R. , and  Powers, W.L.      A  study  of  factors  a.-^'f ectinr:  infiltra- 

tion.     Soil  Sci.Soc.Amer.Proc. (1938)3:334-339.  1939. 
56.9  So3  V. 3, 1938 

The  rate  of  entrance  of  water  at  the  soil  surface  or  infiltra- 
tion should  be  distinguished  from  ultimate  rate  of  movement  through 
a  YiTet  soil  mass.  A  chart  illustrates  those  factors  influencing  the 
infiltration  capacity  at  a  given  time  and  point, and  those  influencing 
the  average  infilti-ation  capacity  over  a  considerable  area  and  time. 
A  table  of  data  is  given  of  the  effect  of  soil  type  and  cover  on 
in.filtration  in  the  field.  The  effect  of  soil  temperature, soil  cover 
and  type, confined  air  in  the  soil, hydrostatic  liead  of  water  used  in 
detenaining  rate s , removal  of  the  soil  block  from  its  natural  position, 
and  the  duration  of  the  application  of  water  to  the  soil  are  discussed 
as  factors  affecting  infiltration  capacitj''. 
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114 .  Lov\rdermilk,W.C.      Influence  of  forest  litter  on  run-off, percolation, 

and  erosion.      Jour. Forestry  23(4) :474 -491.      Apr. 1930.      99.8  F768 

Specially  constn^c ted -tanks  for  testing  soils  for  run-off  by 
assirrilated  rainfall  are  described  and  illustrated.  Comparative 
rates  were  obtained  by  usinf?;  clear  and  muddy  water.  The  muddy  water 
preatly  reduced  the  rate  of  infiltration.  The  procedure  is  described 
in  detail  and  tables  of  data  are  included.  The  formation  of  a  fine- 
textured  layer  at  the  surface  of  a  bare  soil  as  a  result  of  filter- 
ing susperjded  ^articles  from  percolating  muddy  Y>rater  is  concluded  to 
be  the  decisive  condition  which  increases  the  surficial  run-cff 
from  bare  surfaces. 

115.  Lowdernilk,W. C.      Studies  of  the  role  of  forest  vegetation  in  surficial 

run-off  and  soil  erosion.  Agr.Engin.l2 (4) : 107-112, illus .  Apr. 1931. 
58.8  Ag83 

;f<actors  affecting  run-cff  are  considered.  Photographs  of  the  test- 
ing equipment  are  shovm.  Data  are  given  in  tabular  form 'for  som.e  of 
the  tests  Yiiith  descriptions  of  the  soils, plots, and  testing  procedures. 
The  macro-structural  features  of  the  soil  are  discussed.  Assimulated 
rainfall  at  intensities  up  to  4  inches  per  hour  was  applied  to 
tanlc-plcts  3  feet  deep  having  a  soil-area  of  20  square  feet.  The 
slope  was  adjustable  from  5  to  20  percent.  The  effect  of  litter  -^n 
,  run- off  prevention  was  studied. 

116.  Lowderriilk,?I.C.      'Yater- intake  of  saturated  soils.      Amer .Geophys . 

Union  Trans . (1937)18,pt ,2 :355-36l, illus .      330.9  Am3  18th,pt.2,1937 

Factors  of  infiltration  are  discussed  and  conclusions  are  based 
on  previously  reported  experimental  evidence.  Graphic  figures  and 
tables  give  comparisons  of  the  disposition  of  precipitation  in 
lysimieters . 

117.  LutZjJ.F.      The  physico-chemical  properties  of  soils  affecting  soil 

erosion.      Mo.Agr.Expt .Sta.Res .Bul.212.      45pp., illus.  Columbia, 
July  1934.      100  M693  Res. bul.212 

Davidson  clay,  a  highly  permeable  soil, and  Iredell  sandy  clay 
loam., a  highly  impermeable  soil, found  in  adjoining  areas  in  the 
Southeast, were  studied  to  determin. e  why  the  former  was  fairly 
non-er edible  and  the  latter  highly  erodiblo.  One  of  the  principal 
differences  between  erosive  and  non-erosive  soils  is  the  degree 
of  aggregation  of  the  finer  particles  into  large, stable  granules. 
The  high  state  of  aggregation  of  the  Davidson  soil  is  due  to  the 
flocculated  ard  non-hydrated  condition  of  the  colloidal  fraction. 
Hydration  of  the  Iredell  colloid  is  responsible  for  the  low  state 
of  aggregation  and  impermeability  of  the  natural  soil.  The  charac- 
teristics of  various  colloids  were  also  studied  and  their  order 
of  swelling  vjas  Bentonite)  Putnam) Iredell)  Davidson.  Tabular 
data, graphs, and  other  illustrations  are  included. 
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118,    LutZjJ.F,  ,  -The  relation  of  soil  erosion  to  certain  inherent  soil 
properties.      Soil  Sci./V0(6)  :^39-4575  illus .      Dec. 1935. 
56.3  So3 

The  physical  and  chemical  oroperties  of  soils  play  an  ir„por- 
tant  role  in  determining  the  susceptibility  of  a  soil  to  erosion. 
The  order  of  s^.velline;  isas  Bentonite;)  Putnam)  Iredell;^  Davidson,  -with 
no  swelling  exhibited  by  the  latter.    The  Ca,Ba,and  H  decreased 
SYfelling  in  the  order  named,  but  K,  Na,  and  Li  cations  shov/ed  no  definitG 
order.  Permeability  of  the  differunt  clay  membranes  v;a3  in  the  order: 
H>Ba>Ca).K>Na>Li.  Details  of  experiments,  tcibular  data  and  craphs  are 
included.  The  author  states  that  Antipov-Karate jev  reported  the  rate 
of  filtration  was  a  function  of  the  colloid  content  of  the  soil  and 
the  filtration  vaLocit^^  through  soils  depended  upon  the  nature  of  the 
exchangeable  ions  present, 

119«    Lutz,J.F.      The  structure  of  soils  as  affecting  scil  erosion. 

Amer.Soil  Surve;,^  xissoc .3ul. 15 :9£-100,  illus processed.      I'Siy  1934-* 
56.9  Am.34  no.15'^ 

Report  of  fourteenth  annual  meeting. 

Complete  physical  e.nalyses  v/ere  made  of  Davidson  clay  and  Iredell 
sandy  clay  loam  to  determine  structural  properties  enhancing  or 
diminishing  the  erosiveness  of  soils.  The. reason  the  rate  of  per- 
colation is  greater  for  Davidson  clay  than  for  Iredell  sandy  clay 
loam  is  explained.  The  former  v.'as  m.cre  highly  aggregated  and  con- 
tained a  higher  percentage  of  aggregates  that  were  larger  than 
■those  of  the  Iredell  ar.d  there  Y.'as  also  a  difference  in  the  t^^De 
of  aggregates. 

120.  lathewSjO.R.      Water  penetration  in  the  gumbo  soils  of  the  EeUe 

Fourche  reclamation  project.      U.S.Dept.Agr .Bul.4./|.7.  12pp.,iiras. 
Washington,  U.S.  Govt  .print  .of  f . ,  Nov.  1916 .      1  AgS/I^B  no 

Experim.ents  showed  that  Y/ater  moved  through  the  soil  rather 
rapidly  after  a  continued  dry  spell  but  did  not  permit  inJ*iltration 
after  the  soil  was  wet.  Infiltration  fcllomrg  crj  weather  T:as 
found  to  consist  primarily  of  vrater  flcvdng  through  cracks,  fis- 
sures, rodent  or  root  holes  entend:,ng  deep  into  the  soil.  Once  a 
field  has  been  covered  v.dth  "i.rater  little  benefit  to  moisture  pene- 
tration can  result  from  liaving  vat^.r  continue  to  stand  on  or  flow 
over  the  s oil. 

121.  Havis,F.T.,and  ¥ilsey, E.H.      A  study  of  the  permeability  of  sand. 

lovAa  Univ. Studies  in  Engin.Bul.7.      29po.,illu3.      Aiies,Feb ,193^. 
290.9  Io93 

At  small  hydraulic  gradi:nts  the  vv.te  of  floY:  of  Y/ater  tlirough 
sand  is  inversely  proportional  to  the  absolute  viscosity  of  the 
Yvater.  The  permeability''  of  loY^a  river  sand  varied  a.s  the  sixth 
pcYj-er  of  the  porcsity  and  that  of  Ottavra  sand  as  the  fifth  pcvrer. 
The  penneabilitj/"  of  sand  varies  as  the  square  of  the  diameter  of 
its  grains. 
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122.  MeanSjT.H.      The  effect  of  irrigation  upon  soil  texture.  Science 

8-4(2167) :  39-40.      July  1936.      470  Sci2 

A  discussion  of  soils, irrigated  and  desert, and  their  changes 
over  a  period  of  years  in  different  mip  regions.  Irrigation  water 
of  high  sali-nity  has  been  considered  as  a  contributing  factor  in 
hastening  soil  disintegration.  The  chan^  in  the  soils  is  apparent 
by  the  increase  in  clay  content  and  the  accumulation  of  salinity. 
Irrigation  water  penetration  has  been  reduced  by  increased  clay 
content  to  such  an  extent  that  in  many  cases  it  is  difficult  to 
get  the  soil  to  absorb  enough  water. 

123.  MeginniSjH.G.      Influence  of  forest  litter  on  surface  run-off  and  soil 

.jrosion.      Ainer.Soil  Survey  Assoc  .Bui. 16:115-318, illus.  1935« 
56.9  Am34  bul.l6 

Report  of  fifteenth  annual  meeting. 

Results  arc  gi\'en  on  tlie  effect  of  forest  litter  on  surface  run- 
off and  erosion  applied  to  a  severely  eroded  soil  in  northern 
Mississippi.  Investigations  have  shoivn  that  the  water-holding 
capacity'-  of  forest  litter  does  not  account  for  the  comparatively 
great  absorption  of  rainfo.ll  by  litter-covered  areas,  litter 
furnishes  a  habitat  far  worms, insects, rodents, and  other  biotic 
agents  whose  activities  render  an  open  porous  structure  to 
mineral  soils.  It  also  retards  both  the  rate  and  depth  of  freez- 
ing of  the  soil  thereby  aiding  in  rmter  absorption  during  winter 
rains  and  thavrs.  Description  of  the  plots  treated  and  the  pro- 
cedure used  are  given.  ■  '     •'  ■ 

124.  Metzger,W.H. ,and  IIide,J.C.      Effect  of  certain  crops  and  soil  treat- 

ments on  soil  aggregation  and  tlx  distribution  of  organic  carbon 
in  relation  to  aggregate  size.      ;\mer.Soc.Agron.  Jour.30(10)  :833-S43, 
illus.      Oct. 1938.      4  Am34P  ' 

The  orgonic  carbon  contents  of  ■'.^arious  size  groups  of  soil  aggre- 
gates obtained  from  a  single  soil  sample  were  determined.  Samples 
taken  from  the  s  oil  under  growing  corn  and  kaf ir  in  field  and 
greenhouse  showed  as  good  aggregation  under  the  sorghum  crop  as 
under  corn.  I'^Jhen  oats  succeeded  these  two  crops  in  the  field, soil 
Scijnples  removed  from  the  oats  stubble  revealed  a  greater  degree  of 
dispersion  whore  oats  followed  sorghum  than  whore  com  was  the  pre- 
ceding crop.  Sweet  clover  loft  the  soil  better  aggregated  after 
1  year's  grovrt-h  than  soybeans, while  alfalfa  and  sweet  clover 
gave  similar  results.  Soil  fallowed  for  2  years  in  the  field  was 
less  aggregated  tfcn  soj-1  fallovYcd  for  1  year. 

Limed  soil  supporting  sweet  clover  and'  red  clover  in  a  green- 
house experiment  was  more  highly  aggregated  than  similar  soil 
unlimed  but  s\.ipporting  these  crops.  Unlinied  and  unleached  fallow 
soil  in  Uic  greenhouse  Y;as  as  well  aggregated  as  limed  fallow 
soil.  It  is  suggested  thit  perhaps  the  combined  action  of  lime 
and  a  legume  crop, or  possibly  other  crops, produces  an  aggregating 
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force  ivhich  lime  alone  irny  not  exert.  The  grc.sses  failed  to  pro- 
duce the  aggregation  of  the  soil  expected  of  them, but  their  failui-^e 
in  this  e>cperiment  may  have  been  diie  to  the  shortness  of  the  grov,i:h 
period.  The'  more  aggregated  portions  of  the  soil  contained  signifi- 
cantly more  organic  carbon  thsn  the  less  aggregated  portions.  Ulti- 
mate particle  size  in  the  various  groups  of  aggregates  v/as  quite 
similar. 

125.  Mitche  Ison,  A.T.      Underground,  stcr'age  by  spreading  iTater  (abstract). 

ilmer.Geophys. Union  Trans.  (1934)15jPt.2:522-523. 
330.9  Am3  i5th,pt.2,1934 

During  6  years  of  study  by  the  Division  of  irrigation  01  the  • 
Bureau  of  agricultural  engineering  on  factors  considered  influential 
in  efficient  vrater  spreading  particular  emphasis  ivas  placed  on  the 
rate  of  percolation  through  the  different  prevailing  soil  tj-pes  and 
fomations.  Other  factors  studied  vrero  the  effect  of  temperature, 
rise  and  fall  of  ground -water  on  the  rate  of  percolation, and  the 
spreading  of  silty  water  on  the  efficiency  of  the  process.  Compara- 
tive rates  of  infiltration  are  given  for  different  soil  conditions 
over  a  long  period.  Temperature  has  some  effect  on  the  percolation 
rate  but  it  is  ove rsteid owed  by  the  effects  of  other  important 
factors. 

126.  Mitchelson,A.T. ,and  Muckel,D.C.      Spreading  water  for  storage  under- 

ground. U.S.Dept .Agr. Tech. Bui. 578,  80pp.,illus.  Washington, U.S. 
Govt. print. off., Dec. 1937.      1  AgSATe  no.373 

Data  are  presented  on  spreading  water  for  underground  storage 
and  percolation  rates  of  various  fields.  Other  factors  being  equal, 
the  highest  percolation  rates  are  obtained  on  land  with  the  native 
vegetation  and  soil  covering  the  least  disturbed.  Vegetation  has  a 
beneficial  effect  on  the  percolation  rate.  Tcmpero.ture  has  some 
.  effect  on  the  rate  of  percolation  but  the  change  in  temperature  of 
the  water  during  the  spreading  season  was  so  small  that  its  effect 
was  overshadowed  by  other  more  important  factors.  The  ground  water 
has  no  marked  effect  on  the  percolation  rate  until  it  comes  in 
actual  contact  with  the  saturated  soil  extending  below  the  ground 
surface  Yfhen  a  verj'-  sharp  decrease  takes  place.  Maxiimim  percolation 
rates  are  obtained  during  the  period  the  ground-water  level  drops 
after  it  has  m^.de  contact  with  the  ground  surface, but  only  during 
the  first  few  feet  of  drop. 

Percolation  rates  in  basins  or  ponds, with  the  vegetation  removed, 
decrease  mtb  the  continued  appliaition  of  vrater.  This  decrease  is 
due  to  resorting  of  the  soil  particles  and  puddling  of  the  soil  sur- 
face. Higher  rates  of  percolation  in  basins  may  be  maintained  by 
frequent  harrowing  or  rei-cing  of  the  gro\md  surface. 
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127.  M.1.tscherlich,E.A.      Bod.enkunde  fur  land-  and  forstwirte.      Ed. 2, 

317pp . , illus .      Berlin, F.Parey, 1913.      56.4  M69-  ; 

In  Germn.  Title:  Soil  studies  for' land  and  forest  management. 
Der  vegetationsfaktor  wasser,pp.  113-166. 

Under  the  title  "Die  Tasserleitung  im  Boden, "  (the  conduction  of 
water  in  soils), the  effect  of  tempeiature  of  the  soil  on  the  move- 
ment of  water  into  the  soil  is  considered,  '^ith  a  decrease  in 
temperature  the  capillary  constant  increases  and  a  great  increase 
occurs  in  the  specific  viscosity, there by  decreasing  the  rate 
of  v/ater  passing  through  the  soil.  Also  the  various  salt  solutions 
have  a  distinct  effect  upon  the  velocity  of  flow  and  rise  of  water 
in  the  soil.  Data  on  infiltration  rates  are  given. 

128.  Morris, H.M.      The  insect  and  other  invertebrate  fauna  of  arable  la.nd 

at  Rothamsted.      Ann. Appl. Bid. 9(3/4)  :282-305,  illus  .      Nov. 1922. 
442 oS  An72  v. 9, 1922 

The  invGstiga.tion  determined  the'  species  of  insects  and.  other 
inv^^rtcbratcs, their  rc]s.tive  numbers, the  depth  at  which  these 
organisms,  occur, and  the  effect  upon  them  by  application  of  farm- 
yard manure  to  the  land.  The  uniformity  and  loose  texture  of  the 
surface  soil  has  been  largely  attributed  to  them.  By  m.eans  of  their 
burrows, air  and  v/atcr  arc  ena.blod  to  penetrate  the  soil.  Garden  soil 
was  calculat...d  to  contain  53^767  earthworms  and  was  found  to  contain 
196,020  open  burrov>,-s  per  acre, but  in  these  investigations  1,010,101 
were  found  on  the  manured  plot  and  457,912  on  the  control  plot.  The 
greatest  number  of  both  insects  and  other  invertebrates  occurred  in 
the  upper  tlirce  inches  of  soil.  The  worms, insects , and  insect  larvae 
Y'ere  beneficial  in  loosening  the  soil  and  facilitating  aeration  and 
drainage . 

129.  Moser, Frank.      The  influence  of  cropping  practices  on  some  physical 

and  chemical  properties  of  soil.  Soil  Sci.48(5 ) :421-431.  Nov. 1939. 
56.8  So3  '  ". 

Studies  on  the  effects  of  various  cropping  systems  on  the  erod- 
ibility  of  soils  are  presented  for  plats  at  Rigerville, Duncan, and 
Greer, South  Carolina.  The  nature  and  extent  of  organic  m.atter  of  a 
soil  to  the  percolation  rate  are  extremely  important.  Generally  the 
run- off  was  high  and  the  percolation  rate  was  low  where  the  humus 
content  wa.s  low, whereas  the  run-off  was  lower  and  the  percolation 
rate  higher  where  the  huraus  content  was  high.  Soil  porosity,as 
indicated  by  the  percentage  volume  01  macropores,a.ls o  appeared  to 
be  associated  with  erosion  losses, as  large  soil  and  water  losses 
usually  occurred  on  soils  mth  the  lowest  porosity, and  small  losses 
occurred  on  soils  with  higher  porosity.  The  percentage  volume  cf 
macroporcs  as  shown  for  the  various  cropping  system.s  indicated  that 
soils  well  supplied  with  organic  matter  had  the  greatest  effective 
porosity. 
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130,  Muckel,  D.  C,     Some  factors  affectin;^  the  rate  of  percolation  on  water- 

spreading  areas.  Amer.  Geophys.  Union  Trajis.  (1956)  17, pt. 2: 471-474, 
330.9  Am3  17th,  pt.2,1935 

Three  plots,  0.38  acre  each,  on  a  dehris-cone  v;ere  arranged  for 
constant  flooding  and  provided  with  equipment  for  measurement  of 
run-off.     One  plot  was  in  vegetation  and  the  other  two  wcro  fallow. 
Sufficient  water  was  o.ddcd  to  insure  100  percent  coverage  at  all 
times  for  a  period  of  87  days  and  later  two  of  the  plots  were 
flooded  for  105  days.     The  rate  of  percolation  on  the  plot  contain- 
ing vegetation  was  consistently  higher,  "being  approximately  300 
percent  higher  than  that  of  the  cultivated  plot.    The  all-time 
average  rate  of  percolation  of  the  vegetated  plot  was  5,5  acrc- 
feet  per  day  and  on  the  denvided  plot  5.84  acre-feet  per  day. 
Temperature  recordings  were  made  and  data  showed  temperature  had 
slight  influence  on  the  percolation  in  cases  v;here  the  temperature 
varied  a  few  degrees, 

131.  Munns,  Edward,    Particulars  regarding  experimental  forests  and  xi^ork- 

centers  for  hydroiogic  research,    Amor,G-eophys,  Union  Trans,  (1939) 
20, pt, 4: 540-541.      330.9  Am3  20th,  pt.4,1939 

This  article  consists  of  Appendix  A-1,  the  report  of  the  committee 
on  run-off,  1938-39, W.G-.Hoyt,  chairman.    Experiments  are  conducted  on 
infilt  rat  ion- capacity  at  Gale  riv.^r  experimental  forest,  Coos  county, 
N.  H, ,and  on  infiltration-moisture  by  plot-studios  at  Holly  Springs 
work-center,  Marsha.ll  county,  Miss.  Lysimctor-studies  of  infiltration 
are  also  conducted  at  LaCrosse  \\rork-centcr ,  LaCrosse  county,  V/is, ; 
Manitou  experimental  area.  Teller  county,  Oolo,;3oise  Basin  "branch 
station,  Boise    county,  Idaho;  Parker  creek  experimental  forest, Gila 
county,  Ari2,;San  Dinas  experimental  forest, Los  Angeles  county, Calif , ; 
and  at  Northfork  V7ork-centor ,  Malcra  county,  Calif, 

132,  Munns, E, N, , Preston, J,F, , and  Sins, I. H,  Forests  for  erosion  control, 

U.S. Dept. Agr, Yearbook  1958  (Soils  and  Men) :609-614,    lAg84Y  1938 

The  part  that  forest  cover  and  forest  litter  plays  in  promoting 
infiltration  is  fully  described.     The  protection  of  porosity  by 
forest  litter,  the  effect  of  decomposition  of  litter  upon  the 
improvement  of  porosity  through  its  function  in  the  formation  of 
granular  or  crunb  structure,  and  the  effect  of  tl.c  decomposition 
of  roots  upon  the  fonnation  of  ducts  for  conveyance  of  v/atcr  to 
sub-surface  levels  are  discussed, 

133.  MUntz,A.  ,Faure,L.  ,and  Laini^E,    Etudes  sur  la  pcrmeabilite  des  tcrrcs 

faitos  en  vuo  dc  I'arrosagc.    Franco  Min.dc  1 'Agr,Dir,G4n,Eaux 
et  Porets, Ann, Forets-Hydraul, 33:45- '96, illus,      1905.     55,9  F84 

In  French,  Title:  Studios  of  the  permeability  of  soils  in 
relation  to  irrigati-^n. 

Permeability  tests  v;ere  made  on  aoil  in  situ  by  the  cylinder 
method  and  by  a  soil  block  method.    These  are  described,  Funerous 
tab]cs  of  data  on  permeability  (infiltration)  measurements  are 
included. 
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134.  M-iintz.A,  ,Paurc,L,and  Lain6,S.    Rapports  entre  la  constitution 

physique  des  terres  ct  la  distritution  dos  eaux  d'arrosage* 
France  Min.do  1 'Agr, Dir. Gen. Eaux  ot  Fcrets.Ann.Porets-Hydrauli 
36:121-223, illus.        1907.     55.9  P84 

In  French,     Title:  Relations  "between  physical  constitution  of 
soils  arid  the  distriliution  of  irrigation  waters. 

Studies  ty  the  authors  were  continued,    V/ork  v/as  started  in 
1902  and  consists  of  a  study  of  the  factors  of  soils  which 
apparently  affect  the  rate  of  intake  of  water  fron  irrigation,. 
Pemeability,  the  controlling  factor,  v/as  measured  "by  neans  of  a 
steel  cylinder  25  cn,long  and  112  rm,  dianeter  forced  into  the 
soil  to  a  depth  of  6  cn,  V/atcr  was  added  fron  an  inverted  grad- 
uated "bottle  and  maintained  at  a  constant  level  of  3  cn.  a"bove 
the  soil.    The  rate  of  percolation  through  the  soil  v/as  evident 
fron  the  differences  in  water  heights  measured  "by  the  graduated 
scale  of  the  flask. 

Abstract  in  English  appears  in  Expt. Sta.Rec, 24:522-523, illus, 
1911. 

135.  Mi!int2,A.  ,and  Laind,E.    Des  quantites  d'eau  et  de  la  frequance  des_ 

arrosages  suivant  les  proprietes  des  terres.    France  Min.de 
I'Agr.Dir.C-en.Saux  et  ForetSjAnn.Forets-Hydraul, 44:1-130,  illus,. 
1912.  55.9'F84 

"  In  French'.  Title:     The  quantity  of  water  and  frcquertcy  of 
irrigation  as  related,  to  'the  physical  properties  of  soils. 

Sttidies  "by  the  authors  wore  continued.    Experiments  were  made 
to  determine  the  anofjits  of  water  most  favora'ble  to  crops  when 

■  applied  at  equal  intervals  and  the  influence  on  yield  "by  the 
application  of  equal  quantities  of  wo.tcr  at  irregular  intervals. 
The  results  show  that  there  is  ordinarily  a  decided  waste  of  water. 

The  following  is  talcen  from  an  abstract  in  Expt, Sta.Rec, 32(1915)  :■ 
586-587  v/ith  the  title,  "Relations  "between  physiCcal  constitution 
of  soils  and  the  distri"bution  of  irrigation  waters," 

The  continuation  of  this  study  includes  the  nodule,,  and  the 
time,  method,  and  amount  of  irrigation  most  favora'ble  to  crops, 
in  their  experimentation.    The  permea"bility  of  the  soils  tested 
varied  from  an  infiltration  rate  of  0,5  to  60  cn,(,2  to  23,4  in,) 
per  hour.    The  q'uzintity  of  water  computed  on  the  "basis  of  con- 

■  tinual  flovr  for  these  soils  during  the  growing  season  of  the 
crop  varied  from  0,23  to  0.85  liters  per  second  per  hectare 
according  to  the  physical  prox^erties  of  the  soil. 
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136.  I»4iirphy,H.F.     The  organic  natter  content  and  no  is  ture  relations  of 

sone  cropped  and  virgin  soils,     Okla.Acad.Sci.Proc. (1936)16:36-37. 
500  Ok42  16th,  1936. 

Soil  sanples,  'paired  for  virsin  oxil  cropped  soils,'  vicfe  taicen 
fron  four  sections  of  the  state  of  Oklahona  and  conparcd  for 
organic  natter  content  and  water-holding  capacity.  Cropping 
apxjarently  reduced  the  organic  natter  content  18  to  35  percent 
and  the  water-holding  capacity  was  lessoned  considera"bly.  Organic 
natter  tends  to  produce  a  suitaolc  surface  structure  for  v;atcr 
.  entrance  as  well  a,s  increasing  the  a.hsorptive  capacity  of  the 
soil.    Data  arc  included, 

137,  Mus grave, G-.W,    A  device  for  neasuring  precipitation  v/aters  lost  fron 

the  soil  as  surface  run-off,  percolation,  evaporation  and  transpira- 
tion.    Soil  Sci.40(5):391-401,illus,  Nov. 1935      55.8  So3 

A  conplete  descrixotion  of  lysineters  with  details  of  construc-^ 
tion,  drawings  and  photographs  is  given.    Measurencnts  of  percolation 
. ,    are  nado  fron  soil'colunns  of  undisturhed  structure  in  lysineters, 
A  ta"blo  illustrates  the  distribution  of  water  fron  one  year's  rainr' 
fall.    Data  fron  this  typo  of  lysinetcr  nay  "be  used  for  studies  of 
infiltration, 

138.  I'&Lsgravo, G-.W,  •  The  infiltration  capacity  of  soils  in  relation  to  the 

control  of  surface  run-off  aiid  erosion,    Aner,Soc;Agron. Jour,27 
(5): 336-345, illus.  Ifey  1935.        4  An34P 

An  espcrinental  procedure  is  developed  detcrnining  nininun  as 
v;ell  as  naxinun  rates  'of  inf iltra.ti on  of  v;atcr  into  soils  in  situ. 
Especially  designed  equipnent  v/as  used  for  the  expcrinents.  Metal 
cylinders  were  forced  into  the  soil  and  Wat:r  v;as  applied  at  a 
.  unif om  depth  on  the  soil  surface.    Marshall  and  Shelhy  silt  loan 
soils  were  tested.     Graphs  illustra,te  the  effects  of  infiltration 
fron  a.  heavy  rainfall.    Detailed  descrixotions  of  the  equijanent  and 
proceiiure,  photogr^hs  of  the  installations , graphic  illustrations, 
and  data  of  the  tests  arc  given. 

139,  Musgrave, G-,¥.    ITotes  on  recent  develoxonent.s  in  the  infiltration 

prohlen.    U.  S.  Soil  Conscrv.  Serv.  Soil  Conserv.5(9) :232-234, 
Mar, 1940,         1.6  So35 

ConxDarison  of  infiltration  rates  of  soils  is  nade  "between  a 
well— nanaged  soil  and  a  poorly  nanaged  soil.    -Measurenents  of  sone 
physica.l  characteristics  of  each  soil  a,rc  given  as  well  as  photo- 
graphs illustrating  the  porosity  of  the  soil.     Graphs  for  Yemen 
fine  san-l;7  lordn  fron  abandoned  land  and  virgin,  pastured  land 
illustrate  conparative  run— off  and  infiltration  rates.     The  steps 
of  a  cycle  of  an  uncontrolled  systcn  nay  "be  as  follows:  (l)  Low 
infiltration  followed  hy  x^oor  vegetal  cover;  (2)  poor  vegetal 
cover  followed  "by  high  anounts  of  surface  run-off;   (?)  high  runr- 
off  followed  by  loss  of  aggregated  and  nore  porous  portion  of  the 
surfo,ce;  (4)  loss  of  porous  x^ortion  followed  by  lower  infiltration. 
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140.  Musgravs, G.I7.    A  quantitative  study  of  certain,  .factors  affecting  ' 

■    soil  losses  as-  the  logicr.1  basis  for  Tlovclopinfi;  practical 
nothoi.  of  erosion  control.    Anero G-cophys, Union  Trans.  (1934) 
15, pt. 2:515-521.-       330,9    An3  15th,pt.2,1934 
...  Stulv  of  t!io  infiltration  capacity  of  Marshall  silt  loan  iiras 

raacle  under  nuner.ous  conditions  on  norrml  soil.    Data  were  obtained 
fron  lysinoters  and  fron  snail  plots.     The  effect  of -additions  of 
organic  natter  to  the  soil  was  investigated.  Infiltration-capacity 
nay  "bo  increased  "by  incorporation  of  organic  natter  and  by  .attention 
■  to  the  character  and  condition  of  the  vegetative  cover.  Several 
tables  of  data  are  presented, 

141.  Musgravc, G-oW,     The  significance  of  field  structure  in  the  v;ater 

relations  of  soils.    Anor.Soil  Survey  Assoc. Sul. 17: 155-162, illus, 
fey  1936.     56.9         no.  17 

Paper  given  .at  the  sixteen t3i  annual  neoting.  '  .  . 

Infiltration  rates  and  i:)ercent  porosity  of  soil  surface  culti- 
vated 0  inch,  4  inches,  and  5  inches  deej)  were  detomined.  Studies 
.     are  reported  of  the  effect  upon  the  porosity  and  rates  of  infiltra- 
tion by  incorporation  of  organic  natter  in  the  fom  of  nanure  in 
fallow  soil  and  soil  for  raisin.';  corn.     The  data  fron  these  experi— 
nents  wore  obtained  fron  lysineters  containing  Marshall  or  Shelby 
silt  losjis.     The  greatest  significance  resulting  fron  these  tests 
lies  in  the  fact  that  nodif ications  of  the  structure  of  the  soil 
in  the  surface  6  inches  are  nanifested  in  the  novenent  of  water 
,  to  a  depth  of  at  least  3  feot.  -  -Tabular  ;iata  and  graphs  are  included, 

142,  Musgrave,  G,¥.     Sone  rolationships  bctx-zeen  slope-length,  surface-runof f , 

and  the  silt-load  of  suriacc-runp.f f »    Aner.G-e.ophys, Union  Trans, 
. (1935)16, pt, 2:472-478,     330.9  An3  16th,pt.2,1935 

The  effects  on  run-off  and  silt-load  by  high-intensity  and  low- 
intensity  rains  fron  different  slope  lengths  of  Marshall  silt  loan 
'  v/ere  studied.    Data  are  given  as  v/ell  as  graphs  showing  the  relation 
of  infiltration,  run-off,  and  silt-load  to  slope-length.    A  greater 
percentage  of  rui>-off  occurs  fron  short  slopes  than  fron  long 
slopes  for  lev;— intensity,  rains  but  the  reverse  occurs  for  high- 
intensity  rains.    This  is  accounted  for  by  the  infiltration  rate 
and  the  relative  areas  of  the  two  slopes, 

143,  Musgrave,G,V7,  ,and  Preo,G-,E.  ■  Prelininary  report  on-  a  detemination 

..   of  conparativo  infiltration  rates  on  sone  najor- soil  t3rpe-s, 
Aner.Geophys. Union  Transl  (l937)l8,pt. 2:345-349 ,-illus. 
330,9  Ano  18th, pt„2, 1937,  _  • 

Infiltration  rates  for  Marshall  and  Shelby  silt  loams  .and  for 
eight  soils  occurring  as  outstanding  soils  in  the  state  of  Georgia 
arc  reported,    Eates  were  dcterninod  by  l-'hisgrave '  s  nethod  using  an 
initial  3-hour  iicriod  followc-i  by  a  sinilar  period.    A  discussion 
of  results  is  included. 
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144,  M-usgrave.G/.f,  ,ancL  Jree.G-.R.     Some  factors  which  modify  the  rate  and 

total  amount  of  infiltration  of  field  soils.    Amer, See. Agron, Jour, 
.28(9): 72^7-739.  Sept.  1936.  4/lm34P 

Galvanized  cylinders  6  inches  in  diameter  and  14  to  18 
inches  in  length  were  forced  into  the  soil  in  situ  and  measured 
quantities  of  water  adcl.ed  to  determine  infiltration  rates.    At  con- 
clusion of  first  part  of  cxperinont  some  of  the  cylinders  v;crc 
removed  and.  others  x^ore  left  undisturbed  for  a  comparative  cxpor~ 
iment.    A  perforated  sheet  metal  disk  placed  over  the  surface  of 
the  soil  insured  equalization  of  water  distrihution.    Details  of 
methods  and  results  in  form  of  tahles  and  graphs  are  given.  Many 
measurements  of  the  rates  of  infiltration  of  Shclhy  and  Marshall 
silt  loam  soils  were  made  to  study  the  effect  on  Infiltration  hy 
such  factors  as  porosity,  soil  moisture,  and  vegetal  covor,  * 

145,  Musgrave,G,¥,  ,and  !Teal,O.R,     Sainfrall  and  relative  losses  in  various 

forms,    Amer. Geophj^s. Union  Trans,  (l937)l8, pt, 2:349-355,  illus. 
330.9  Am. 3  18th, pt. 2, 1957 

Run-off  and  percolate  from  lysimctcrs  of  Marshall  silt  loan  un- 
treated and  others  treated  \irith  organic  natter  annually,  "both  in  a 
cropped  condition  and  in  fallov/,  wore  measured  for  the  period  1935-36, 
Tabulated  data  and  graphs  are  given.     Similar  measurements  from  lysin- 
eters  of  Shelby  silt  loam  treated  and  un'created  in  fallow  condition 
were  made  annually  for  the  period  1934-36,     Since  all  lysimeters 
receive  the  sane  rainfall  and  have  the  same  area  and  surface  slope, 
the  differences  in  infiltration  for  the  various  soil  treatments  are 
apparent  fron  the  tabulated  data, 

146,  Musgrave,G-,W,,and  17orton,R,A,     Soil  and  water  conservation  investi- 

gations at  the  soil  conservation  experiment  station,  Missouri 
valley  loess  roe^ion,  Clarinda,   Iowa,    U,  S,  Dept,Agr,Tech,3ul.  558, 
ISlpp, , illus,  Washington, U,  S,  Govt, print, off ,, Feb, 1937, 

1  Ae84Te    no,  558 

Rates  of  infiltration  for  Marsliall  and  Shelby  silt  loams, pp. 56- 
60,    The  effect  of  treatment  of  soil  and  cropping  on  relative  infil- 
tration fron  lysimeters  and  the  indirect  measurement  of  infiltra 
■  tion  rates  from  a  comparison  of  rainfall  intensity  and  run-off 
fron  control  plots  are  discussed.    Surface  impoundage  and  the 
relation  of  soil  inf  iltrati  ■:n-capacity  to  the  practical  value  of 
surface- impounding  treatments  are  considered  with  supporting 'data. 
Individual  plot  records  of  run-off  and  erosion,  and  similar  records 
for  lysimeters  includin^;;  montlily  percolo.tion  rates,  are  found  in  the 
appendix, 

147,  Neal,  J.  H.     The  effect  of  the  degree  of  slope  and  rainfall  character- 

istics on  run-off  and  soil  erosion,  Mo,Agr,3xpt,Sta,Res,jBul,280, 
46  pp,     Columbia, Apr. 1958,      100  M595  no.  280 

Simulated  rainfall  experiments  on  Patnrixi  silt  loam  to  determ.ine 
run-off , erosion  and  infiltration  measurements  were  made  for  slopes 
ranging  from  0  to  16  percent;  for  rainfall  intensities  ranging 
from  0,9  to  4.0  inches  per  hour;  for  rain  duration  rr.nging  up  to 
6  hours;  and  for  different  initial  moisture  contents  and  surface 
conditions  of  the  soil.     Infiltration  rates  resulting  fron  natural 
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rainfall  aro-  contrastcl.  with  those  f  ron  .. other  nethorls.  of  . '■letcrnina- 
tiqn,  _  Photographs  •  o.ri'i  .detciile'T.  descriptions  are  given -.of  the  equip- 
■    nent,-    Tlie  results  are  in-licate-l  "by  data  .and  graphic  illustrations. 

148,  -    Neal.J.H,    Effect  of  de^roo  of  slope  and  "rainfall  characteristics  on 

run-off  and  soil  erosion.    Agr.Sngin.l9(5)  j213-'217,  illus.  May  1933. 
58,8  iV^83  \  ■  ' 

Also  appears  in  Soil  Sci  .'Soc.Anor.Proc.  (1937)2:525-532,  illus. 

The  rate. of  infiltration  was  dcterninod  in  tvro  v/ays:  hy  applying 
water  to  cylinders  forced  into  the  soil,  and  hy  the  difference  "between 
rainfn,ll  and  run~off  neasured  f ron  a  plot  suhjected  to  -a  neastired 
quantity  of  artificial  rainfall.    Description  of  the  latter  apparatus 
is  included.     The  results  .chtaincd  fron  neasuronents  of  artificial 
.■  rainfall,  run-off , and  anount  of  .erosion  are  given  in  forri  of  graphs. 

Infiltration  x-;as  not  affected^  hy  either  the  slope  or  the  rainfall 
intensity,  hut  varied  inversely  o.s  the  initial  soil  no  is  ture  content, 

149,  ITeal.J.  H,    .MoiS'ture  relationshii:)s  of  soils-  in  situ.    Agr,Engincl3(  5) : 

128-132.    May  1932.^    58.8  Ag83 

•  •         ^actors  prominent  in  the  role  of  soil  characteristics  which  affect 

infiltration  and  its  rate  are  discuss.ed^.    Such  characteristics  are 
pore  space, contraction  of  soils  on  drying, amounts  of  water  required 
to  "bring  soil  to  diffe-rent  stages  of  noistness,  density,  etc.  Data  are 
included  as  tahles  and  graphs.  .-  .:■ 

150,  xTeal.O.  S.     Soil  noisture  content  under  various  conservation  practices, 

ikier.Geophys. Union  Trans,  (l939)20,pt. 4:686-690,  illus.,    ..  .- 
•330,9  i\jn3  20th, pt, 4, 1939-    /         ,   .    ••,  ,  '    '  ' 

Ma,rshall  silt;  loan ■  is  characterized  hy  a  fairly  rapid  rate  of 
infiltration. .  - The  rate  and  mount  of  infiltration  of  water  "by  force 
of  ..gravity  is  largely  dei^endent  on  the  non-capillary  porosity  of  the 
Various  layers  in  the;  soil  profile.  The  rapid  distribution  of  mois- 
ture under  field  conditions  on  Marsholl  silt  loam  has  heen  repeatedly 
o"bserved  and  occurs .  in  accordance  with  the  -ahpve.  ,  This- article  con— 
^  •  •.  slsts  largely  of  soil  moisture  investigations.  ■ 

151,  Neal,  O.R. , -Richards ^L. A. , and  Sussoll.MoB.  ■  ■  6"bscrvations..;  on  noisture 

•    ■.       ■  conditions  in  lysimoters.    .Sell  Sci,Soc„i\ner.Proc.  (1937)2:35-44, 
.  ■  .  -  ;  ■  illus.        56.9.So3  2d, 1937.  .         ■  - 

Tensioneters_ were  placed  at  depths  of  4, 8, 21, and- 34. inches  in  a 
.      ■-  lysimeter  of  fallow  soil  (ifcirshall  silt  loan)  to  xfhich  heo-vy  appli-  ■ 
cations,  of  manure  had  hecn  riade  annually.-   Readings  were  m.ade  at 

•  least,  daily,  ■  Tcnsiomotcrs  were  also  placed  at'  a  depth  of  21  inches 
in  a  lysimeter  cropped  to  corn  .which  had' organic  natter  added  sim- 
ilar to  a"bove  annual  application  and  in  a  lysimeter  fallow  without 
organic  natter  treatments.    Infiltration  and  percolation  data  for 
lysimeters  arc  given  and  shown  graphically, 
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152,  Netolsinc,  Ross,    Artificial  nothods  of  groundvra,ter  rcchr.rgG, 

_In  Upstrcar.!  EnginGcrin,^  ConfDrcnco,  Washington,  D,  C.,1936. 
Hoadv;atGrs  control  and  use,  pp. 187-183, processed, ■  Vashin-vton, 
U.  S.  Govt,  print.off . ,1937.      1  AgS^H 

A  discussion  of  factors  affecting  infiltration  such  as  a  hor- 
izontal inpcrvious  cla^  stratun  sov.  ral  foot  "bclov;  a  horizon  of 
soil  ideal  for  infiltration.     The  deposition  of  sands  and  gravels 
offers  great  resistance  to  infiltration  if  there  is  horizontal 
stratification  or  sottlint^  of  sand  particles  do'.m  through  the 
water  on  their  flat  sides.    Sxanplas  are  cited  to  such  fomiations 
in  nature, 

153,  Parker, P. A.M.     The  control  of  v/ator  as  applied  to  irrif"!p,tion,  pov/cr 

and  tovm  v;ator  supx^ly  pur;:;oscs.      1055pp, ,  illus .    Nev;  York,D,Van 
Nostrand  co.,1913.      290  P22 

Percolation  of  v;ator  throUf':h  sand  and  e;ra,vcl ,pp, 24-28, 
The  passa^^e  of  wator  tlirouA'h  a  layer  of  sand  or  fine  gTo.vcl  is 
effected  "by  capillary  flovj  throu^;h  the  snail  irregular  tutos  that 
•arc  forned  "by  the  void  spaces  in  the  sand.     The  author  found  it 
necessary  to  consider  the  lav/s  of  capillary  flov;  and  carried  out 
a  nathcnatical  treatise  on  it,    Sxperinents  v;ere  nade  v;ith  clear 
water  exceiDtinr":  a  set  tr^  shov/  the  effect  of  a  snail  quantity  of 
clayey  or  dirty  water  in  dininishints  percolation.    Data  shovdnc 
the  effective  size  of  the  sand  5;rains  in  nillineters  for  dctomin- 
ip-f-^  velocity  of  pcrcola.tion  arc  e^'ivcn  in  tabular  fom, 

154,  Pcarse,C.K,    A  sinplc  device  for  laoasurin.?  the  absorption  rates  of 

soils.     Science  85(2) :459-460, illus.    May. 7,1937,    470  Sci,2 

A  snail  portable  ajiparatus  for  applyin;::  a  thin  sheet  of  water 
to  a  snail  enclosed  u:idisturbed  soil  surface  is  described.  Pro- 
vision was  nade  for  collecti:)n  and  neasurenent  of  run— off  fron 
the  snail  plot.    The  apparatus  is  illustrated, 

155,  Pearse,C.K,     Specifications  for  the  construction  and  operation  of 

a  portable  apparatus  for  neo.surin::  surficial  run-off  and  erosion, 
27  nunb,l.  ,XII  plates,  illus.  .nineorr.     Oi^len, Utah, U.S.  Inter- 
nountain  forest  and  ran.sO  cx--)t.sta, ,  1936,     1.9  F76232Sp. 

The  portable  apparatus  for  neasurin.':  run-off  fron  a  snail  plot 
and  the  rainfall  Sinulator  for  o.pplyin.-  v;ater  to  the  plot  at  prc- 
deternined  rates  are  described  in  detail.  •  Drawin.-::s  vdth  specifi- 
cations of  the  ncrc  fundanontal  parts  and  photographs  of  the  set- 
u-p  are  included.  Althow^-h  nc  reforcnce  is  nade  to  infiltration,  a 
conpleto  description  is  given  of  the  rainf all-sinulator  snall-plot 
apparatus  used  for  nco^surinr  infiltration  rates. 
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156,  PearsGjC.K.  ,and  Bertelson,F,D,    The  construction  an ;i  operation  of 

an  apparatus  for  the  neasurcnent  of  absorption  of  surface  water 
t<y  soils.     10pp.,illus.  0::^den,  Utah,  U.S.  Into  mountain  forest 

and  range  expt" sta. , 1937.  1.9  J76232C 

An  apparatus  and  a  procedure  were  dox^eloped  for  sproadint"^  a 
■    thin  file  of  water  at  a  constant,  rate  over.  1  sq.ft..  of  soil  in 
situ  and  measuring  the  rate  of  run-off.    Bate  of  absorption  is 
determined  as  the  difference  between  the  rate  of  application  and 
rate  of  run-off.    Deto,iled  dravdngs  and  illustrations  of  the  equip- 
nent  are  given.     The  apparatus  is  snail  enough  for  conveyance  by 
one  person  f ron  one  location  to  another, 

157.  Pearse.C.K, ,  and- I/oolley,  S .B.     The  influence  of  range  i:jlant  cover  on 

the  rate  of  absorption  of  surface  Wrat'.r  'by  soilsv  ■■  Jour, Forestry 
34(19):  344-847,  illus..        Sopta935.        ■99.8  F763 

Special  equiiDnent  was  used  to  neasurc  surface  run-off  on  40  one— 
•foot  square  bare  plots  and  40  plots  of  sane  size  with  single  type 
vegetation.     Twelve  of  these  had  i^lants  with  fibrous  root  systens 

-  and  twenty-eight  had  j^lants  v/ith  the  typical  tap-root  systens . 
Apparatus  used  is  illustrated,    Details  and  results  are  given. ■ 

•Absorption  rates,  are  given  for  water  applied  at  known  rate.  Cross- 
section  cat  throufh  plot  at  the  conplotion  of  each  test  v/as  nade 
to  deternine-  dc^Dth  of  penetration  of  noisture.  into,  the  soil, 

158.  Peele,T,C,    The  effect  of  line  and  organic  natter  on  the  credibility 

of  Cecil  clay.    Soil  Sci,Soc.Aner.?roc. (l937)2:79-84. 
55.9  So3  V. 2, 1937 

Data  shovj  additional  calciun  carbonate  applied  .with  or  without 
organic  natter  to  Cecil  clay,  decrease.s  the  pemeabrlity  as  indicated 
■   •  by  the  percolation  ratos,,    Addi'tioh  of  cn.l;ciun  .carbqnate  caused  an 

increase  in  the  i^ercentago  of  snail'  aggregates,  particularly  those 
having  dianetcrs  betweun  0.01  and  0.02  mio     Some  unaccounted-for 
effect  on  percolation  rates  was  a.io]parent  fron.  organic  natter 
additions  to  the  soil,  . .  . 

159,  Peele.T.C.  ,Beale,0o'!"/. ,  and  Lathnn  S.S.    The  .  effect  of  line  ani' or.ganic 

natter  on  the  erodibility  of'  Cecil  clay.  .Soil  Sci .Soc.Aner.Proc, 
(1938)3:289-295.        56.9  SoS  v,3,1938 

Sxporlncnts  v/ere  perforned  on  plots  of  l/lOOO  acre  of  Cecil  clay. 
The  soil  was  lined  and  hay  was  added  'to  portions  and  incorporated 
as  organic  natter,    Sesults  indicated  that  the  addition  of  organic 
•■    natter  to  Cecil  clay  resulted  in  a  slight  increase  in.  organic  , 
natter  content  of  the  soil  after  can^  interval  of  six  .nonths  and 
the  increase  in  porosity  was  practically  negligible.  Pf^rneability 
of  the  clay  was  decidedly  reduced  by  -line  applications  as  neasured 
by  the  percolation  rates,  but  not  significantly  affected  by  the 
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organic-matter  applications.    The  reduced  permeability  of  Cecil 
clay  following  applications  of  lime  is  probalily  due  to  the  clogging 
up  of  pores  by  the  increased  amount  of  small  aggregates  (below  0.02 
mm,  in  size)  resulting  from  the  dispersing  effect  on  the  largo  watoN 
stable  granules.    Data  and  illustrations  are  included, 

160,    Post,¥,S,     Santa  Ana  investigation.    Flood  control  and  cons orvation, 
Calif , Dept. Pub. Works  Div. Water  Hos. Bui. 19.        357pp. , illus, 
Sacramento, 1929, 

Disposal  of  rainfall,pp,152— 157,  and  Absorption  of  water  by  gravels, 
existing  spreading  works , pp. 165-179, 

The  chapter  on  disposal  of  rn.infall  was  prepared  by  H.  P.  Bl.?ncy. 

Data  in  tabular  form  of  rainfall  locnetration  for  two  annual 
periods  during  1926  to  1928  are  given  with  an  estimate  of  mean  pcrv- 
etration  values  v/ithin  valley  floor  in  acrc-fcct  per  square  mile 
for  varying  rainfall.     Table  of  data  is  given  for  rates  of  absorption 
in  terms  of  sccond-fect  per  acre  and  depth  of  v;ator  in  24  hrs.  for 
the  various  areas  described.    Photographs  show  spreading  dnjas  with 
adjacent  areas , settling  basins,  and  other  diversion  dams. 

'161.     Powers, W.L,     Soil-water  novonont  as  affected  by  confined  air.  Jour, 
Agr. Res. 49(12 ): 1125-1153,      Dec, 1934      1  Ag84J 

Measurements  were  made  to  deteminc  the  effect  of  confined  air 
on  the  movement  of  water  dovmward  into  the  soil.    Details  of  ncthods 
,  .  and  descriptions  of  apparatus  are  given  for  laboratory  experinerits 

on  Chchalis  loan  and  Willamette  silty  clay  loan  in  special  tubes 
■'  3x40  cn.     The  effects  of  different  air  pressures  were  studied  and 
graphs  show  their  effect  on  the  percolation  rate. 

162.  Pox^rcrs,  \I,  L.  A  study  of  the  colloidrJ  fracti-^n  of  certain  soils  havir^ 
restricted  drainage,  Intornatl,  Cong, Soil  Sci . , V/ashington,D, G.Secor.d 
Conn, Proc, and  &apcrs(l927)lst  v. 2:508-511.      56.09  In84?  1st  v. 2, 1927 

The  novencnt  of  water  in  soils  is  determined  by  a  combination 
of  many  factors  among  which  the  resistance  offered  by  the  soil  and 
influenced  by  sjiount, composition, and  state  of  colloids  present  is 
of  chief  importance,    Dayton  ^^iid  Vale  soils  were  treated  with  various 
flocculents  and  the  naxinun  rate  of  percolation  determined.  The 
greatest  increase  in  rate  of  percolation  cr.no  from  treatments  of 
lime  and  manure ,  sulphur  ani  manure, green  manure  ,al-un, and  a  saturated 
solution  of  calcium  sulphate.    With  distilled  water,  the  rate  decrease! 
with  the  time  leached,  v;hich  was  probably  due  to  swelling  and  renoval 
of  electrolytes.    Air  drying  largely  restored  pcrr.eability, 

.163.     Pari, A.N,    A  new  percolating  cylinder  and  some  of  its  uses,  Agr, 
Jour. India  24(6 ) :408-412.    Nov. 1929.      22  Ag83 
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A  detailed  dc'scription  of  the  cylinder  and  the  procedure  used 
in  the  tests,  arc  given.    By  o-dding  line  to  Dacca  soil  (a  highly 
acid  soil  which  would  neither  support  ver^ctation  or  retain  v/ater 
hut  a  V'-ry  short  tine)  the  ra,te  of  percolation  decreased  with  increas- 
ing anounts  of  line.     To  alkali  soils  which  would  not  hear  crops  and 
to  those  that  would  hoar  cro]ps  v/ell,  the  addition  of  ^;:ypsu^  of  rates 
in  excess,  of  O.Oegn./lOOgu,  soil  caused  an  increase  in  the  rate  of 
percolation.    Data  arc  given  on  percolation  rates  for  a  variety  of 
soils  cand  troatncnts,  _ 

164,  2anser,C,I],    Bun-off  fron  snail  agricultural  areas.    Jour, Agr, Res, 

34(9):797-823,illus.      May  1927,        1  Ag84J 

Jmnerotis  ncasuronents  in  inches  per  hour  of  rainfall  and  naxinun 
run-off  are  nivon  for  areas  of  1.25  to  112  acres.     The  value  P 
(sonetines  considered  infiltration)  can  readily  he  ohtained  fron 
the  difference  hetwoeh  the  value  for  "the  average  rate  of  rainfall 
during  the  tine  of  concentration"  and  "the  naxinun  rate  of  run-off" 
which  are  given  in  inches  i^er  hour.     This  is  an  extensive  article 
on  the  suhjoct  v;ith  nvjnerous  illustrations, graphs, and  tahles  of 
data, 

165,  RiesholjH.'S,  ,and  Sheman,  G-,It,    'fatercyele  lysinetcrs  for  v/atershed 

studios.    Agr.Sngin.l9 ( 3)123-128, illus.    Mar. 1938.    58.8  Ag83 

lysinetcrs  .of  the  weighing  type  are  installed  to  provide  neans 
of  deternining  the  rate  of  infiltration, deep  percolation, evapo- 
transT)iration,and  soil  noisture.     The  design  and  construction  of 
these  lysinetcrs  and  of  the  v/eighing  device  are  given  in  detail. 
The  plan  and  tj'pical  cross-section  of  the  hattery  of  wa.tercycle 
lysinetcrs  and  a  schcnatic  diagran  a-re  Illustrated, 

166,  Robertson, J, H.    A  quantitative' study  of  true-prairie  vegetation  after 

three  years  of  extrene  aroUght.    Ecol.Monog.9(4)432-492, illus, 
Oct. 1939.  '      410  Ec72 

The  apparatus  described  and  illustrated  for  naking  infiltration 
deterninations  in. steel  cylinders  with  applications  of  1  inch  of 
iirator.     Curves  sho\ir  rates  of  infiltration  for  soil  at  Joxiaica, Crete, 
Carloton,  Clay  Cantor  and  I'Telson,i^ehraska,  and  at  Belleville  and 
MontrosCjZansaSjV/ith  a  cover  conpriscd  of  .  one  of  the  following: 
■a  vegetative  cover  of  astor,hig  hluesten,prsarie  dropseed, dead 
crowns, prairie  rose,  i^;estcrn  vrheat  grass, slough  grass , buffalo  .^rass, 
blazing  star,  blue  grana,  lead  plant,  side-oats  grana,  sand  dropseed, 
little  bluesten,or  dovmy  brone,  or  a  deposit  of  one-year  old  alluvial 
or  2  inches,  of  dust.     The  rates  are  those  obtained  fron  initial 
application  of  1  to  '4  inches  of  ^^rater,     Tb.e  article  prinarily 
concerns  abundance  of  plant  life,  trends  of  change  in  floristic 
conposition  in  pemanent  plots,  and  available  soil  noisture,  but 
short  discussions  of  the  infiltration  rates  are  included  \irith 
the  infiltration  curves  for  each  of  the  districts. 
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le?.   Hoesscl,2.    Doorlalonc'iiciislDe'ialin.c'cn,    Tcctona  31  ( 8) : 521-538, 
illus.    Au-':.1958.      99.8  B55 

In  Dutch.  Title:  Infiltration  Ict-rrninations. 

Sunnary  in  En,'lish,Measurenents        infiltration  rates, pp. 537-536, 

The  author  reviews  the  v;orks  of  other  invcstir:ators  on  infiltr:> 
tion  rates  of  v/atcr  into  the  soil.     In  or'Tor  to  coraparc  lifforcnt 
soils,  the  infiltration  rates  mist  liavc  "been  coiitinuGd  until  they 
hccane  constant.    The  rates  chtainod  fron  lysinetors  are  lower  than 
those  dcterninod  fron  run-off  trials  possihly  iuc  to  a  capillary 
frin^^'O  in  the  lysinctcr  causing:;  decreased  pemeahility.    Data  and 
graphs  of  other  investigators  on  infiltration  rates  are  included, 
A  nethod  is  presented  for  detcrr-iining  infiltration  "by  noasuring 
the  difference  in  run-off  fron  a  pnji  provided  with  an  outlet  tvibo 
set  at  the  surface  level  of  the  soil  and  fron  a  sinilar  "bcttonlcss 
pan  forced  to  a  depth  of  1  cn,  provided  with  a  tube  for  rui>'Off 
fron  the  surface  of  the  soil.    Both  pans  arc  su'bnerged  "by  a  layer 
of  sand  to  elininr.to  the  factor  of  evaporation.     Rainfall  is  noasurel 
"by  a  rain  gauge.     The  difference  hetv/ccn  the  anount  of  run-off  fron 
the  pan  and  the  hottonless  pan  is  equal  to  the  infiltration  of  tho 
soil  areas  enconpasscd  "by  the  pan, 

168.  Rogers, Vi'.S.     Soil  factors  in  rclo,tion  to  root  growth,  Intornatl, 

Cong.Soil  Sci. First  Conn. ,  O::ford, Eng. Trans.(l935)3,  v. 1:249-253. 
56.09  In843  v. 1,1935 

Root  systens  and  their  growth  v/cre  studied  at  East  falling 
research  station, Kent , Eng.     Rcsu.lts  ohto^ined  fron  ohscrvation  of 
rainfall  and  fron  application  of  irrigati''.-n  v;a':er  to  dry  soil 
supported  the  theory  that  a  given  portion  of  soil  nust  wetted 
to  its  field  capacity  hcfore  it  allov/s  an  appreciable  anount  of 
water  to  pass  on  to  other  portions  of  tho  soil. 

169,  Rowe,  P.  B.     The  construction,  operation,  mid  use  of  the  Forth  Pork 

infiltronetor.    U,  S,  Forest  and  R^-nge  Expt.Sta,  Calif .  ,3(^riccley, 
Calif „Misc.Puh.l.      64pp,, illus.  /Oakland/    Feb. 1940. 
1  F7626M  no.l 

Also  Flood  control  coordinating  con.nisc.Iml.no.l. 

In  addition  to  a  conplctc  description  with  illustrations  of 
tho  equipnent  for  rainf all-sinulator  tests,  there  is  considerable 
discussion  with  data  on  sanpling  procedure  and  detcminati  "-n  of 
sanpling  error.    The  recording  and  interpreting  of  field  of^scrva- 
tions  and  records  are  considered  in  detail  with  a  sanple  record 
given.     The  interpretation  and  analysis  of  the  infiltration  data 
are  acconplishod  bjr  neans  of  a  series  of  curves  "based  on  data 
fron  actual  field  runs.     Tho  value  of  infiltration  data  collected 
dei:jends  upon  the  adequacy  and  accuracy  of  the  instrunentaticn, 
the  conpletencss  and  reliability  of  recorded  field  data  and  obsoiv 
vations,  and  the  operator's  accuracy  o.nd  operating  technique  and 
his  imowledgc  of  the  fundanental  principles  of  infiltration  and 
the  factors  influencing  it. 
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170.  Rov;e,  P.  B. ,  Ilch.D.M,  ,and  Bollaort.il,    An  infiltration  study  of  a  • 

denuded  and  a  forest  covered  soil.    U.  S.  Dept. Agr, Calif .Forest 
and  Bange  Sxpt.Sta, Res. Note  14,    4pp.,illus,    Berkeley, Calif . , 
Jan. 1937.  1.9  F7625R  no.  14  ' 

Infiltration  was  detcrnined  on  a  denuded  soil  and  an  adjracent 
forested  soil  "by  a  nodification  of  the  Auten  tu"be  ncthod.  Brass 
cylinders  2  "by  12  inches  were  placed  in  soil  in  situ,  to  a  depth, 
of  3  cn.  and  imter  was  naintained- at  a  constant  depth  during  the 
test.    The  water  ahsoroed  xijas  raeasured  at  5— nintito  intervals,  A 
conparison  of  the  rates  at  which  water  was  ahsorhed  gives  an 
enpirica.l  ncasure  of  the  infiltration  ccpacity.     Tests  averaged 
approxinately  20  ninutes  for  each  individual  run.    Bates  decreased 
rapidly  during  first  15  ninutes  hut  "bocane  norc  or  less  constant 
during  the  following  10  ninutes.    Data  nnd  discussion  arc  included, 

171.  Russell, S,'i,     Soil  structure.     Inp. Bur, Soil  Sci .Tech. Connun,37, 

40pp.     London, 1938.        56,9  In72    no. 37 

This  is  a  treatise  of  the  subject  \iith  a  hihliography  hut  with- 
out tabular  data  and  illustrations,.   Soneof  the  principal  topics 
considered  are:  (l)  Perneahility  ne'thods ,  - specif ication  of  soil  pore- 
space,  aggregate  analysis ,■  and  structural  coefficient  of  a  soil 
relative  to  soil  structure;   (2)  Classification  of  soil  structure 
and  aggregates;  (3)  Methods  of  controlling  the  structure  of  the 
soil  through  such  agents  as  cultivation, clinato, fertilizers,  and 
growing  croios',  (4)Crunh  fornation  described  by  the  flocculation 
theory  and  through  types  of  cenentation  present  in  the  soil  by 
such  agents  as  clay, iron  hydroxide  and  organic  natter  with  their 
relative  inportanco  as  cenents  and  the  interactions  between  then; 
(5)  Apx^lication  of  soil  structural  analysis  to  agricultural  practice, 

172.  Santa  I%ria  valley  vra.tcr  conservation  district,    Scononic  and 

engineering  phases  of  flood  control,  v/ater  and;  soil  conservation, 
and  protection  of  v/atershed  in  southern  California,  198  nunb,l,, 
illus,  ,nineogr,    Santa  Maria,  Calif  ...Aug.  1939.        290  Sa53 

The  inportance  of  valley  lands  in  a  floo3,  control  progran, 
pp,  17-26, by  J,  E,  Johnston,     In  roferenec  to.  natural  storage  of 
water  underground, no st  infiltration  of  distributed  run-off  v/ater 
fron  uphill  areas  takes  place  On  the  border  lands  .betx'/een  the 
hills  and  the  valley  floors.     The  possibilities-. of  not  only  absorb- 
ing the  direct  rainfall  but  also  nearly  all  the  run-off  fron  the 
foothill  areas  except  the  concentrated  .channel  flow  of  high  run- 
off are  considered.    Data  fron  the  Soil  conservation  service  are 
given  to  illustrate  the  differences  in  run-off  fron  clean-tilled 
soil  and  other  types  of  cropping.    Methods  of  increasing  infiltra- 
tion, such  as  creating  an  artificial  Inpcdancc  to  the  flow  of  run- 
off to  pemit  longer  tine  for  the  v/atcr  to  sink  in,  are  contour 


cultlvation,l)n.sin  listing,  terracing,  etc ,    With  appropriate  crpps, 
for  exonplG, lina  boans,  it  is  possilDlc  to  open  passages  into  the 
under-soil  "by  plowing  or  s-ubsoilin,5  prior  to  the  rainy  season. 
AjDplication  of  raaxlch  delays  ru.n-off  and  increases  infiltration. 

The  practical  features  of  flood  control  on  the  valley  lands, 
pp. 27-37,  Dy       C,  Barrett,     Considering  nethods  of  flood  control  in 
nountainous  areas,  the  value  of  natural  forest  litter  as  a  ncans 
of  increasing  infiltration  has  "been  proved  beyond  question  by 
experience  and  errpcrinont.     The  protection  against  fire  v.'hich 
would  cause  the  renoval  of  the  forest  litter  is  stressed. 

Calculation  of  flood  flows, pp. 38-53,  by  M.  F,  Burke,  Absorptive 
soil  that  has  become  an  inpcmeable , area  through  introduction  of 
cities,  highways,  etc.,  ancunts  to  approxinatoly  58  percent  for  apart- 
ncnt  house  districts,  and  95  percent  for  heavy  connercial  districts. 
The  changing  of  absorptive  areas  to  inperneablo  ones  increases 
the  flood  potentialities  for  the  drainage  area.     The  effects  on 
infiltration  by  frozen  soil'  and  by  raising  the  v;ator  table  to  ground 
level  are  considered.     The  use  of  the  unit-hydrograph  method  orig- 
inated by  L,  K.  Shcman  and  oj.iplificd  by  M,  M.  Bernard, and  factors  of 
infiltration  o.ro  discussed,    A  general  description  is  given  of  tests 
nade  by  sprinkling  v/ator  at'imovm  rate's  on  a  plot  and  ncasuring 
the  resultci.nt  rate  of  run-off. 

Water  spreading  for  conservation  of.  excess  run-off    a 

California  practice , pp. 114-121 ,  by  A,  T.  Mitchelson  and  D.C,  Muckcl; 
V/ater  spreading, pp. 122-130, by  D.  C,  Muckel,    Water  spreading  requires 
a  system  which  v/ill  permit  the  greatest  nnount  of  v;ator  to  perco- 
late in  a  given  tine  from  a  given  area.     In  the  basin  method  exper- 
iments and  observations  show  persolation  rates  decrease  as  the 
process  continues.     The  submerged  ground  surface  tends  to  puddle 
and  seal  off  the  percolating  area,  which  is  remedied  by  harrowing 
or  scraping.    No  particular  advantage  ov^r  harrowing  was  gained  by 
removing  the  topsoil  from  the  basins.     The  ideal  method  is'  to  pass 
the. water  in  a  thin  sheet  and  at  sloiir  velocity  over  the  land  sur- 
face.    The  highest  percolation  rates  are  obtained  on  areas  v;here 
the  native  vegetation  and  soil  covering  have  been  least  disturbed. 

The  effect  of  vegetation  on  watersheds, lop, 148-155,  by  E.C.Kenyon, 
Jr.  Vegetative  cover  on  the  slopes  constitute  an  im.portant  factor 
in  control  of  floods  by  increasing  percolation,    l»Tien  soil  is  exposed 
to  rainfall,  soil  particles  are  carried  into  the  numerous  minute 
openings  in  the  soil  surface.    As  little  as  2  percent  of  silt  (by 
weight)  in  water  causes  percolation  rates  to  drop  to  about  one- 
tenth  of  rate  of  clear  water.    Roots  also  increase  percolation 
by  providing  a  more  porous  soil  condition  through  their  action 
in  breaking  up  and  disintegrating  the  underlying  soils  and  rock. 
Experiments  by  Lowd^rnilk  at  Berkeley  proved  that  ]plots  having  a 
brash  cover  compared  to  burned-off  plots  had  a  run-off  relation 
of  1  to  3,7  and  that  the  finer  textured  the  soil,  the  more  effective 
litter  became  in  checking  surface  run-off. 
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173.     Scof ield,C . S.     The  i:iovemer!t  cf  v.T.ter  in  irrigated  soils.  Jour. 
Agr. Ros. 27 (9): 617-693, illus.    M-r.l92^.'     1  AgC^J 

The  rr.te  of  penetration  of  irrigation  vr^.ter  into  the  soil  was 
detcr'.ained.  hj  adding  7;atcr  to  various  dry  pulverized  soils  in 
glass  tubes.  Rates  for  periods  extending  from  1  hour's  tine  to 
1/4  rionths  are  reported.    Factors  influencing  the  rate  of  percola- 
tion are  discussed.  Soil  solutions  ^vere  studied, also  the  effect 
of  dilution.  The  rate  cf  penetration  cf  ^^-ater  into  a  dry  soil  is 
influenced  not  only  by  the  general  texture  of  the  soil  but  even 
more  by  the  physical  reactions  cf  the  soil  material  to  T-ater. 
The  physical  condition  of  the  soil, which  influences  so  profoundly 
the  movement  of  vrter  through  it, is  largely  the  result  cf  chemical 
reactions  that  take  place  between  the  soil  particles  and  the  salts 
dissolved  in  the  soil  solution.  The  physical  condition  cf  the  soil 
and  particularly  its  pemeability  to -water  is  largely  influenced 
by  the  character  of  the  bases  that  are  combined  '  Ith  the  soil,  "'."'hen 
the  alkaline  bases, sodium  and  potassium, predoi.iinate  the  soil  is 
deflocculated  and  im.permeable .  ?^en  the  earthy  bases , calcium  and. 
magnesium., are  in  excess  the  soil  is  flocculated  and  permeable. 
Tabul:r  data, graphs, and  illustrations  arc  included. 

174-.     ShaTr,C.F.      The  normal  moisture  capacity  of  soils.      Soil  501.23(4):  ' 
303-317.      Apr. 1927.      56.8  So3 

In  deep  uniform  soil  any  v^ater  added  by  rain  or  irrigation 
penetrates  the  soil  rapidly  and  soon  apDroaches  the  norr..al  moisture- 
ca.pacity  state  of  distribution.  The  flovr  jf  w^.ter  downward  through 
the  soil  m.ass  is  the  result  cf  two  forces, gra-'.'ity  and  inverted 
"capillary  m.cvement"  or  filra  force.  As  the  water  m.oves  dov/nward  a 
part  is  absorb'T^d  by  the  colloidal  material  present  and  an  additional 
am.ount  is  held  as  thin  films  surrounding  the  soil  grains  vd.th  thicker 
vraist-like  accum.ulaticns  Y.^iere  the  soil  grains  touch  each  other. 
Moisture  determinativ^ns  vrerc  made  on  the  soil  -^t  various  depths 
foi-  different  lengths  of  period  after  an  irrigation  that  saturated 
the  upper  horizon  of  the  soil.  Many  tables  of  data  and  graphical 
illustrations  on  the  -movement  of  water  dcY.Tiward  through  the  soil 
are  given. 

175.     Sherman, L.K.     Detormin-'.tion  of  infiltration-rates  from  surface-runoff. 
Amer  .Ji^e ophy s .  Uni on  Tr ^  ns .  ( 193 3 )  19 ,  pt .  1 :  A3 0-4-35 ,  illus . 
330.9  Am3  19 th,pt. 1,193s 

Infiltration- rates  occurring  only  during  rain- intensities 
producing  surfrce-runoff  are  determined  from.  ty'D  sprinkler- 
experiment  runs  made  by  the  Soil  conservation  iiervice  at  Lincoln, 
Nebr.  Descriptions  of  the  plot  and  the  cxDeriments,c-ata  collected, 
and  hydrographs  of  the  test- runs  are  included.  ri':o  formulas  are 
used  in  computations  and  comparisons  are  made  bet'/reen  them. 
Appended  to  the  article  are  the  developmient  of  a  formula  for 
infiltration- rates  and  a  discussion  by  H.R. Leach  cf  the  author's 
method  for  determ.ining  inf iltration-r-^ites . 
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176.  Sherman, L.K.      The  K^rtcn  acth'd  f  cr  detcmin-.tion  ~f  inf  lit  rati  ^n- 

TP.tcs.      .Wer.Geophj's .Union  Tr-.ns.  (1936)17, pt. 2:312-314-, iU^s* 
330.9  Ani3  17th, pt. 2,1936 

By  using  a  hydrograph  of  sui'fnce  run-cfr  and  application  of 
Bernard' r  pluvlograph, it  is  possible  to  determine  infiltration 
during  the  storm-period  on  a  drainage-basin, provided  gocd  records 
of  rainfall  and  of  strcam-f^.o"''  arc  avail.able.  The  derivation  of 
infiltration  is  illustrated  by  an  example.  After  giving  data  on 
five  cases  the  author  concludes  that  the  niddle  period  alone  is 
applicable  for  the  measurement  of  inf iltration- rates . 

177.  Sherman, L. K, , Bernard, M.M. , and  others.      Discussion  of  paper  1S9S, 

An  approach  to  determine  stream  flovv.  /uaer.Scc.Civ.Engin. 
Trans. (1935 )100:365-395,ill^s.      290.9  Am3  lQOth,1935 

Also  in  Amer . Soc . Civ. Sngin . Proc . v . 6l , pt . 2 , no . 8 , Oct . 1935 . 

Paper  1398  Tfas  presented  by  M.M. Bernard.  The  foregoing  named 
persons  contributed  to  the  "Dortion  ef  the  discussion  relating  to 
infiltration. 

T^-vo  hydrographs, one  rdth  high  rainfall-intensity  and  the  other 
vfith  lov7  rainfall-intensit/r, based  on  the  sario  duration  of  rair^falls 
on  the  same  hypothetical  drainage  basin  are  presented.  Infiltration 
rates  are  given.  The  most  accurate  procedure  vjf  estimating  injTiltra- 
ticn  probably  v.lll  not  be  based  on  utilizing  a  coefficient  of  reten- 
tion or  run-off  but  vail  b-j  deducted  from  data  on  the  stem  siinilar 
to  that  presented  by  M.M. Bernard, bearing  in  mind, hov/evcr, that  infil- 
tration is  great 3st  at  the  beginning  of  the  storm  and  practically 
ceas;:s  7:hen  surface  run-off  has  reached  the  m.ain  stream.  The 
pluviograph  is  a  hydrograph  of  nin-':ff  if  or  v/hon  the  surface  of 
the  drainage  basin  is  impervious.  Under  varying  rates  of  infiltra- 
tion it  is  very  useful  in  a  study  of  maxiLiiim  rates  of  imin-off 
due  to  a  storm.  It  is  not  a  graph  of  run-off  plus  infiltration 
since  the  distribution  of  tlie  infiltration  loss  thrcugheut  the 
period  of  run-off  is  in  proporti  ■^n  to  n.m-off.  Tabular  data  and 
graphs  are  included. 

178.  Shr eve, Fore st .      Rainfall, run- off  and  soil  moisture  under  desert 

conditions.      As  soc  .;u:ior.Geoe.  Ann.  2/i  (3 ):  131-156.  Ser)t.l93^. 

500  As73 

A  device  similar  to  a^  lysineter  ""as  installed  on  "adobe"  soil, 
a  fine  textured,  dark  gray  alluvial  clay  free  of  stones  having  a 
watorholding  capacity  of  50.4  percent.  The  s-..il  was  encas'.d  in 
situ.  The  device  m^akes  it  possible  to  measure  run-off  from  a 
sm.all  area  and/or  any  water  penetrating  the  upper  layers  of  the 
soil.  A  full  description  and  a  sketch  of  the  apparatus  are  given. 
Data  on  rainfall  and  its  intensities  comprise  a  large  part  of  the 
article. 
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179.     Slater, C. S. , and  E:/ers,H.G.      A  laboratory  study  of  the  field  percola- 
tion ratos  of  soils.    U.S.Dept .Agr. Tech. Bui. 232      23  pp.,  illus. 
Washington,  U.S.  Govt  .print,  off.      Jan. 1931.      1  ilgS^-T  no.232 

Pcrcol.-.tion  rates  irere  determined '  on  soil  cores  fro;:i  the  field 
and  on  sirdlar  disturbed  sauplcs  of  soil.  The  cause  of  variation 
in  percolation  rates  between  lab  oratory- pa  eked  saniplos  and  field 
cores  of  tho  same  soil  vj-as  studied.  Suspension  percent  and  perco- 
lation ratio  are  valuable  criteria  of  relative  field  permeability. 
The  field-percolation  rate  cf  soil  is  governed  more  by  the  water 
passageway's  it  contains  (root  channels  or  structural  cleavage) 
than  it  is  by  the  character  or  volume  of  the  pore  space  of  the 
soil  mass.  The  percolation  rates  of  cores  serve  as  a  means  of 
studying  field  permeability  .but  these  rates  vry  too  wddely  for 
cores  of  tho  same  soil  to  attoi^.pt  to  fix  f ield-percole ticn  rates 
by  this  means  alone  unless  obto.incd  from,  a  large  number  of  cores. 

ISO.    Slichter.G.S.      Theoretical  investigation  of  the  m.otion  cf  ground 

waters.      U.S.Gecl, Survey  Ann.Ept. (1897/93)19, pt. 2:300-334, illus. 
1899.      407  G29R  19 th,pt. 2, 1897/98 

Motion  of  ground  xvat- r  in  vertical  planes,  pp. 350-357. 

A  mathematical  analysis  of  ground  water  movement  in  vertical 
planes  is  given.  A  formula  for  vertical  movement  of  water  through 
permeable  material  is  included  and  its  use  is  illustrated  by  the 
solution  of  a  practical  problem. 

181.  Smith,F.B.  ,:-3roY,Ti,P.E.  ,and  Russrll^J.A.      The' effect  of  organic  m^atter 
on  the  infiltration  capacity  cf  Clarion  loam.  Amer.Soc.Agron. 
Jour.29(7):521-525.      July, 1937.      4  Am34P 

Infiltration  mr.asurem.ent s  T^ere  made  (sindlar  to  method  used  by 
Musgrave)  with  6-inch  seamless  steel  tubing,  14  i.nches  in  length, 
forced  into  the  soil  to  12  inches  depth.  Both  field  and  laboratory 
tests  were  made  on  manured  and  unmanured  Clarion  loam.  The  labora- 
tory samples  were  procm-ed  in  the  sam.e  manner  as  the  field-tost 
samples  except  that  the  cylinder  cf  soil  was  removed  to  the  laboratory. 
Organic  matter  increased  the  infiltration  rate  of  the  soil.  Details 
of  experimental  procedure, graphical  illustrations  and  data  are  given. 

182.  Sm.ith,R.S,    Experiments  vdth  subsoiling,decp  tilling, and  subsoil 

dymarndting .      Ill .Agr . Expt . Sta . Bui . 25 : 155-170 , illus .      Urbana , 
Feb. 1925.      100  Il6S  no. 258 

Field  experiments  described  wore  conducted  on  soils  subjected 
to  sub soiling, deep  tillage, or  subsoil  dynamdting.  Data  are  submitted 
to  supoort  conclusions  given  in  the  discussion.  Plowing  dees  not 
increase  the  w-ater-holding  capa.city  of  the  soil, even  in  arid  regions; 
it  d':es, however, increase  the  power  of  the  soil  to  absorb  rainfall. 
Tight  clay  subs oils, factors  often  causing  the  top  soil  to  remain 
saturated  during  the  spring, were  not  made  previous  by  dynamiting. 
Dynamiting  form.ed  perfect  basins  with  highly  comipacted  walls  which 
were  entirely  im.pervious  to  water.  Soil  moisture  determdnations 
made  during  two  seasons  on  variously  tilled  plots  show  that  none 
of  the  tillage  treatments  used  increased  the  doi'mward  movement  of 
moisture  through  the  soil. 
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183.     Smith /.V.E.      Mcdific-.tion  of  i;hG  index-ir_a  principle  and  the  antic- 
ipated application  of  the  principle  to  MusVinp'Uin  river  flood- 
control.'     iuner.Gecnhys.Unicn  Trans.  (l93S)l9,pt.l:^55-A60,illiis. 
330.9  A:i3  19th, pt.  1,1938 

The  author  considers  the  principle  of  various  nethods  and  the 
factors  involved  for  prediction  ef  purfaco-run-off  quantities  frco. 
rainfall.    In  the  sar;plo  given  f -r  Home  creek  v;atershed  run-off 
occurs  before  the  intensity  of  precipitation  has  reached  infiltra- 
tion-capacity as  deterrnir.od  und^:r  conditions  of  considerable 
rainfall-excess.  As  intensity  increases  infiltration- rate  increases, 
run-off  occurring  at  both  intensities.  The  explanation  is  that  the 
ground  bocores  more  absorptive  as  it  becomes  moist  or  infn.ltrati on- 
capacity  increases  sone'^vhat  mth  intensity  because  of  lack  of  cover- 
are  by  the  drops  c^f  rain  under  lever  intenoiti  es.  It  me.y  be  due  to 
lack  of  uniformity  of  infiltration-capacity  or  rate  over  the  v:holo 
area.  A  discussion  f ellovrs  ^vith  an  exarLplo  ,rf.ven. 

18/4.    Snyder, F.F.      KydrolcFic  studies..    In  Pennsylvania  Dept. forests  and 

■"A-aters.  VJator  and  pov.-er  resoui^ces  board  .Report  of  cooperative  hydro- 
loric  investigations. pp. 50-153, ill^-is.  ,miinecgr.  ^^arrisburg^ ? Aug.  1939 

In  cooperation  vath  I.f.S.""oather  bureau  and  U.S. Geological  survey. 

Study  of  the  probable  run-off  volumes  from  small  drainage  basins 
is  m.ade  to  impr.o\,^e  forecasting  flood  conditiens  f rr  larger  areas. 
Schematic  diagrams  of  rainf alj.-runoff  relations  indicate  the  infil- 
tration capacity  in  form  of  additional  capi.llary  water  and  ground- 
water recharge.  Unit-basin  analysis  is  illustrated  by  the  example 
of  the  Susquehanna  river  above  Towanda,Pa.,  an  'iroa  of  7,797  square 
miles, and  the  unit  hydrogre.ph  is  deri.vcd  for  th--'  storm  of  November  4-, 
1936.  A  chart  shows  the  rela.tions  of  orecipitation  and  infiltration 
for  this  area  and  a  descripticn  is  given  of  its  development.  It  was 
observed  that  infiltration  rates  are  proportional  to  rairjfall  rates. 
Curves  are  also  given  showing  ground-water  recharge  from  infiltra- 
tion for  this  area.  Many  curves  occomoany  the  description  of  other 
hydrologic  factors  in  this  stody. 

185.    Snyder, F.F.      Synthetic  uidt-graphs.      Amor .Geophys. Union  Trans. (1938) 
19, pt. 1:^47-^5/^, illus., processed.      330.9  An3  i9th,pt. 1,1938 

Presentation  of  method  for  deriving  synthetic  unit-graphs  appli- 
cable to  drainage-areas  of  10  to  10,000  square  m,iles  and  the  approx- 
iirate  methe.d  for  detorraination       the  "lag,"  the  -nrincipal  drainage 
basin  characteristic  used  for  deri.ving  the  synthetic  unit-^u'o-oh  and 
the  distribution  oraph.  Exanple  given  of  a  unit-graph  f:r  the 
French  river  basin  above  Dandrige ,Tenn.  Owing  to  the  maximir"'.  infil- 
tration-capacity bein5'  reached  (or  lij.iits  sets  by  existing  infiltra- 
tion-capacity) i.n  large  floods,  a  .>-reater  percentage  cf  the  total 
flood  rim-off  occurs  as  true  surface  run-off  than  subsurface  stream 
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flcfw  vhich  is  not  the  case  in  norm-1  flow.    The  unit-graph  procedure 
is  satisfactory'-  for  most  ordinary  streams  but  difficulties  arise 
in  very  intenise  storms  on  areas  as  large  as  3,000  square  miles. 
It  is  a'  means  of  determining  the  time-distribution  of  surface-run- 
,off,  but  does  not  solve  how  much  run-off- will  occur  under  any  given 
sot  of  conditions, 

186 .  Snyder ,  F .  F . ,  Bernard,  M, M. ,  Sherman , L .  K . ,  Horne r  /J.TJ . ,  and  Jlynt ,  F .  L . 

Discussion  ZToi"  paper  192.6, Relation  between  rainfall  and  run-off 
from  sm.all  urban  areas  V.  Amer, Soc. Civ. Engin. Trans.  (1936)101 :184-205, 
290.9  i\m3  101st, 1936» 

Also  Amer.Soc.Engin.Proc.v.62,pt,2,no.8.  Oct. 1936. 

Paper  1926  was  presented  by ';J.';»". Horner  and  F.L,Flynt,    The  fore- 
going persons  contributed  to  the  portion  of  ^he  discussion  relating 
to  infiltration. 

The  infiltration  rates, determined  from  certain  individual  storms, 
Yifere  given.  According- to  LIr.Horton, the  infiltration  capacity  of  a 
natui^.al  soil  ip  high  when  the  rain  begins, decreases  rapidly  at  first, 
and  approaches  stability  within  an  interval  ranging  commonly  from 
1  to  3  hours.  The  infiltration  rate  varies  directly  as  the  intensity 
of -precipitation.  The  development  of  methods  for  determining  the 
. -quantities  of  run-off , storage  capacity, and  infiltration  were  discussed 
and  data  from  several  storms  were  used  for  supporting  evidence. 
Many  graphs,  illustrations, and  tables  of  data  are  included, 

187.  Sokolovsky,A.N.-      The  problem  of  soil  structure.      Interna tl. Soc. Soil 

■    3ci. First  Comn. , Moscow, U;S. S. R.Trans, (1933)v.A,l,pt. A, 1:34-110. 
56.9  In8lCo.  v.A,l,pt.A,l,1933 

The  v/ork  on  soil  structure  problem.s  by  many  other  investigators 
and  several  tables  of  their  data  are _ reviewed.  The  various  structure 
factors  are  discussed  in  caisiderable  detail.  The  action  of  Ca  and 
Na  on  colloids  to  change  permeability  and  the  function  of  humus  are 
considered  at  great  length,  A  virgin  soil  is  m.uch  more  dense  than 
one  plowed  (both- measured  in  a  plowed  condition)  and  water  does  not 
penetrate  into  a  virgin  soil  as  it  does  into  a  plo-i'.^ed  soil,  I'iany 
factors  such  s-s  the  effect  of  vegetation  on  the  soil  structure  are 
taken  into  consideration.  Citations  are  made  to  a  large  number  of 
references,  '  - 

188.  Spencer, J.N. , Kimball, F., and  Kellogg, J. C,     The  results  of ■  run-off 

and  infiltrati'on.  studies  by  use  of  a  mechanical  rainmaker 
apparatus  on  Colorado  soil  conservation  projects.     17  numb.l,, 
illus. ,mimeogr.     Colorado  Springs, Colo. , July  1937.    1.9608  R31 

Issued  by  U.S.  Soil  Gonscrv.  Scrv.,  Southwest  region, 
i^buquerque,  N.  Mex. 
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At  out  .300  tests  v:erc  msde  vdth  o.n  r.rtificisl  rainm£iker(v;hich 
is  fully  described  and  ill  us  trr.  ted)  at  several  locstions  in  the 
eastern  half  of  Colorado  to  deterr.ine  the  hydrologic  inter- 
relation botvi'een  water,  soils, and  veget<''.tive  cover.  Tabular  and 
graphical  data  of  several  of  these  tes-:.s  are  given.  In  sumrariz- 
ing  the  authors  state  that  the  mechanical  rainnaker .does  net . 
simulate  rainfall; that  land  usage  is  by  far  the  most  important 
factor  to  consider  iri  arrivin.;  at  a  riin-cff  coefficient; and  that 
the  stabilized  infiltration  method  of  testing  run-off  is  ::.ore 
accuratje  than  the  rainfall  pattern  tes-:s  d.uc  principally  to  lack 
^  of  precise  information  on  topical  rrin:.'rJ.l  conditions  existing 
in  a  given  area, 

189.  Sprague,H,3.  ,and  I'^iarrero, J.F,      The  effect  of  various  sources  of 

organic  ma-tter  on  the  properties  of  soils  as  determined  by  physi- 
cal measurements  and  plant  growth.      Soil  Sci. 32 (1) : 35-47. 
July  1931.      56.8  So3 

Percolation  rates,  of  water  through  three  soils, each  treated 
with  five  types  of  organic  matter,  were  deterrined  by  adding 
water  to  a  cylind,er  4  inches  in  diameter  inserted  in  each  soil. 
Sufficient  water  wrs  added  to  maintain  at  least  a  depth  of  1/4 
inch  ever  the  surface  and  the  quantity , collected  fror^  the  drain 
over  a  given  period  furnished  the  index  desired.  Pore  space  v/rs 
calculated  /rom  specially  takun  samples.  The,  a.nalyses  of  the  , 
materials  used  are  jiven  as  well  as  tabj,e,s  •■.  f.  data  o;i  these  soils 
and  mixtures  showin..'  the  available,  water -iic:.":fl:.ng  capa.city  before 
and  after  growth  of  r:rass,the  pore  space  -oi  soil  aiter  growth  of 
grass  com.pared  to  the  check, and  the  aja.iunt  of  percolation  of 
water  in  a  15-minute  pericd.  These  results  and  the  excepticns  of 
organic  matter  additions  t?  the  soil  failing  to  increase  the  per- 
centage of  pore  space  or  rate  of  percolation  are  discussed.  The 
authors  conclude  that  the  addition  of  organic  matters  of  any  type 
largely  prevent  the  formation  of  cracks, modified  the  physical 
properties  of  the  soil  and  increased  plrnt  growth, 

190.  Stauffer,R.S.      Infiltration  capacity  of  seme  Illinois  soils, 

Amer.Soc.A^ron,  Jour. 30(6)  :493-500,illus.      June  1938.      4  /jii34P 

Infiltration  meaEurpm.ents  were  jnadp  by  a  PLethod,  siiiiilar  to 
Musgrave's  by  forcing  8-inch  greased  cylinders  into  the  s.  il  to 
the  B  horizon.  These  tests  vrere  made  on  grassed  areas  of  14 
Illinois  soils  ranging ,  froir;  ii.ipermeable  to  hij'hly.  permeable  soils. 
The    -rass  was  removed  precedin^j  the  te.st,  Soil  ip.oisture  determi- 
ne^, tions  were  made  cn  soil  adjacent  to  the  test  areas  and  reported. 
Tables  of  data  giving  the  physicrl  char? ct^^ris tics  of  the  soils 
tested, and  the  summarized  infiltr-'tion  mt-asuremonts  for  each  soil 
are  given. 
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•191;     Stauffer,R'. S. ,and  Smith,?,. Vario-tion  of  sells  with  respect  to  the 
.'disposition  cf  natural  proQipitation.      Jour.Mer, Soc.Agron, 29(11) : 
•917-923.      Nov. 1937.      4  i\m34P 
'   ■•  ■  Methods  are  described  and  results  summarized  from  a  research 

project  set  up  at  Ill.Arr.Expt.Sta. , in  which  the  erosion-type 
lysimeter  (similar  to  Musgrave's)  was  used  to  study  the  infiltra- 
tion capacity  of  several  typical  soils  of  the  state  of  Illinois. 
Data  covering-  a  period  of  Ig-  years  are  given  for  run-off  and  per- 
colate for  eight  soil  types.  Photographs  of  the  lysimeters  are 
•  included, 

192,  "■■  Stephenson, R.E.      Root  penetration  in  relation  to  soil  aeration. 
■,         ■     '    Oreg. State  Hort.Soc.Proc,  (1935)27:19-33,      81  Or32  27th, 1935 
Report  of  the  50th  annual  meeting, 

A  table  of  data  (calculated  from  Slicter's  formula)  is  given 
shewing  rates  of  water  penetration  for  soil  grain  sizes  of  1  micron 
(colloidal  clay)  to  be  1"  in  41. days, 10  mdcrons  (fine 'silt)  to  be 
1"  in  40  days, 100  microns  (fine  sand)  to  be  1"  in  6  min.,and 
'        -   -  1000  microns  (coarse  sand)  to  be  1  ft.  in  43  seconds.  The  grains 
are  assumed  to  be  uniform  size  arid  .spherical  with  most  open  pack- 
ing;. The  formula  used  v^as  checked  on  field  soils  by  King  of 
"I'v'isconsin.  For  the  rate  above  there  are  assumed  a  constant  head 
(supply  of  free  water), a  downward  m^ovement,and  a  free  outlet, 

193-,    Taylor, C. A.      V/ater  penetration  in  hardpan  citrus  soils,  Agr.Engin, 
15(6) :202-203,illus,      June  1934.      58,8  Ag83 

Furrows. are  laid  out  in  citrus . orchards  for  irrigation  between 
rovi'S  of  trees.  The  rate  of  absorption  of  water  in  irrigation 
furrows  in  30  year  old  navel  orange  grove  on  Yolo  gravelly  loam. 
Corona, Calif,, is  given. in  tabular  form  for  different  rov^s.  Var- 
iations in  rate  are  discussed  and  also -the  formation  of  hardpan. 
The  procedure  under  investigation  for  lessening  the  amount  of 
hardpan  formed  is  given  in  details        .  •    ■  ■ 

194,     Thompson, VJ.R.    .  Moisture  and  farming  . in  South  Africa.      260pp. ,illus. 
South  Africa, Central  news-  agency,ltd.  ,1936,      340  T37 

Rainfall, soil  erosion  and  run-off  in  South  Africa, pp, 126-159, 

.  The  huraus  content  of  the  soil  exerts  a  marked  influence  on 
the.  absorption  of  vrater  and  concomitant  run— off ,  It  adds  porosity 
to  the  soil.  Humus  colloids  bind  together  the  coarser  soil  parti- 
cles. The  effect  of  vegetation  on  increasing  penetration  of  the 
water  into  the  soil  is  fully  discussed.  No  data  on  infiltration 
rates  are  given,  ■  . 
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195.  TroxelljH.C.  ,Rowe,VJ'.P.  ,and  others.      Discussion^  of  paper  1756, 

IfVater  supply  from  rainfall  on  valley  floor5._/     Amer. Soc.Civ, 
Engin. Trans,  (1930)94^1^69-1511,illus.      290.9  A-^s' v.94,lD5C 

Also  in  Amer.SoCc  Civ.Efngin.Proc-.55(5)  :1139-1165jillus.  I.Iay  1929 

Paper  1756/iirater  supply  from  rainfall  on  valley  floors, was 
presented  by  A.L. Sonderggger. 

According  to  Troxell, storm  run-off  depends  not  on  seasonal 
rainfall, or  even  storm  periods, but  on  the  instantaneous  rate 
of  the  rainfall  and  the  condition  of  the  canyon,  storage.  Every 
acre  of  the  canyon  has  e  certain  uniform  rate  by  v;hich  it  absorbs 
'the  rainfall  if  .stQrag.e  is  available.    Data  ar.o  given  on  rates  of 
absorption.  ^  '        ■ '  ■ 

According  to  Rome's  discussion  on  determination  of  rainfall 
penetration  from  test  wells  in  Pauba  valley  of  Temecula  river. 
Riverside  county,Calif , , the  infiltration  observations  from  test 
■plots  did  not  result  from  rainfall  on  the  surface  but  from  water 
concentrating  in  gullies, 

196.  U.S. Dept. of  agriculture.      Relation  of  forestry  to  control  of  floods 

in  Mississippi  valley.      740pp. , ill us,      'Washington, U.S. Govt, 
print. off., 1929.        148  9018^ 

House  Doc. 573, 70th  Congress, 2d  session. 

Forest  and  flood  relationships  in  the  Mississippi  river  water- 
shed,pp.  53-84, by  E.N.Munns. 

Investigations  at  the'  California  forest  experiment  station 
indicate  the  effect  of  forest  litter  on  infiltration  rates. 
Litter  is  the  most  important  clement  of  .the  forest  on  distri- 
bution of  rainfall  into  superficial  run-off  and  seepage.  The 
function  of  the  forest  litter  to  absorb  .luater- is  insignificant 
in  comparison  with  its -function  to  maintain  the.  percolation 
capacity  of  the  soils.  It  keeps  the  v^ater  reaching  the  soil 
through  seepage  channels  clear, even  during, the  most  intense 
beating  s terms, v/hereag.  the  superficial  run-off  on  areas  devoid 
of  litter  soon  becomes  muddy.  The'  suspended  particles  are  fil- 
•  tered  out  at  the  surface  as  the  muddy  water  percolates  to  'the 
soil. 

The  surface  soil  of  a  natural  forest  is  usually  covered  with 
leaves  and  tvirigs  protecting  .  it  from  the  raindrops  striking  it 
direct  and  destroying  the  granules  as  thty  tend  to  do  in  cul- 
tivated fields.    Also  the  litter  prevents  the  beating  drops  of 
rain  from  so  rearranging  the  particles  thrt  they  clog  up  the 
pores  in  the  soil  and  cement  thu  channel  openings.  In  other 
words,  Y.dth  a  litter  mulch  the  rain  does  not  distrub  the  surface 
soil  by  its  beating  action, but  the  water  is  kept  clean  at  all 
times  as  the  litter  and  raw  humus  strrin  out  any  pore-clogging 
material, and  the  vrater  rerchcs  the  soil  by  percolation, rather 
than  directly, and  in  such  a  fashion  that  the  water  can  be 
absorbed  at  a  much  greater  rate  than  from  a  bare  soil. 
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197...-  U.S. Engineers  office.      Hydrology  in  the  Los  Angeles -county  drainage 
area,      74 ' numb.l. ,44  exhibits, processed.  Los:Angeles,U.S. 
Engineers  off . ,Mar.  1939.  ■ 

At  head  of  title:  Los  Angeles  and  San  Gabriel  rivers  and 
tributaries,    California  survey  for  flood  control,  '    ■'  r 

Of  interest  is:  Run-off  coefficients  on  leaf  28, and  exhibits  25 
to' 27  inclusive.  These  run-off '  coefficient  curves  are  based  on' .■ 
data  from  test  plots  of  the  Los -Angeles  county  flood" control  dis- 
.  trict  and  modified  by  the  rainfall-runoff -  relations  of  the  1938 
flood.  The  exhibits  shcru  curves  applicable  to  the  valley  floor, 
agricultural, suburban, and  industrial  areas, 

198,  U.S. Forest  experiment  station, Appalachian, Asheville, N. C;.  '  Manual 

■for  the  compilation  of  hydrological  data  from  small  drainage  areas, 
53  numb.l,  ,illus.  ,mineogr.  ■  Asheville,  Jiine  ;1938.      1/9  F7623M 

"This  manual  has  been  prepared  by  L.K.Hill. . .and  K.A.MacKichen. . 

Determination  of  mean  infiltration  capacity, pp. 43-53. 

The  infiltration  capacity  per  hour  is  determined  for  a  145,5 
acres  of  forested  area.  These  rates  are  determined  from  the  hydrol- 
ogical data  consisting  of  27  entries  for -each -of  23  individual 
storms  occurring  from  May  3  to  October  23,1936  at  the  Coweeta 
exp'^rim.ental  area,  '  Several  graphs  including  hydrographs  are  given 
in  the  article ,     .  ■     .   '     . . 

199,  -Waring ton, Robert,      Lectures  on  some  of. the  physical  properties  of 

soil,      231pp., illus,      Oxford, Eng. , Clarendon  press>1900.      56  W23L 
Relations  of  soil  to  water, pp, 51-91, 
■  .        The  studies  of  the  rates  of  percolation,  of  wS-tdr  through. soils 

by  other  investigators  arc  reviewed  as  well  as  the  percolation  of 
rainfall  from  the  drain-gages  at ■ Rothamsted,  Effects  of  temperature 
upon  the  ?jiicunt  Of  water  retained  by  the  soil  and  upon : the  rate  of 
•  _        percolation  are  ccnsidered;  The  water  from  rain  .may  pass  through 
.the  soil  by  channels  formed  by  worms, roots  of  plants, rodents, etc, 
before  the'  soil  is  saturated.  Summer  drainage  of  such,  soils  is 
often  chiefly  of  this  character.  Percolation  is  greatest  where 
::  the  .retention -'of  water  is  leasii^  the.  characters  of  ./.the  rs  oil  which 
;     ^produce  "little  .ret^ntioij  arQ  favorable  to-.a' large'-percolation, 
and  vice  versa.  ■,  ;  ; 

200,  Weaver,  J.  E.,  and  Noll,77,      Measurement  .of  run-off  and  Soil  erosion 

-by  a-single  inyestigatcr.  •. Ecology  16(1) :1-12, illus,      Jan. 1935. 

-  ;         410  Ec7.:.  :  ■  ■:  ,  ■  :•  - 

.  :■  ■  An  apparatus  called  an  interceptometer  is, described  in  detail 

■    providing  for  measurem.ent  of  water  accumulation  and.  run-off,  A 
-    -  _      complete  study  of  the  water  relations  .shciild  include  measurement 
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of  run-off  as  well  as  water  accumiilation  or  run-in  from  surround- 
■  ..  ing  areas.    Data  from  tests  are  given  with  the  tim§  of  acplication 

of  water  as  well  as  period  of  run-off  cessation  penrdtting  the 
determination  of  the  infiltration  rate.  The  experiments  v:ere 
carried  out  on  plots  2'  x  33, 3 i  under  various  types  of  vegetative 
cover.  The  results  are  discussed, 

201.  WelitschkovYskyjD.V.      Exporiirientclle  uber  die  pcrmeabilitst  des  bodens 

fur  wasser.    Arch.f .Hyg.2 :499-512,illus,      1884.      449.8  Ar2 

In  German,  Title:    Experiments  concerning  the  permeability  of 
the  soil  for  v/ater. 

In  a  series  of  experiments  on  percolation  of  v.-ater  through  soils 
of  various  characteristics,  temperature  of  the  v/ater  was  shown  to 
increase  the  rate  with  each  increase  in  temperature .  .Experiments 
were  made  at  5°  C,  and  at  10°  intervals  from  10°  C.  to  100°  C,  vdth 
soil  depth  of  .25,50,75,  ar;d  100  centimieters.  The  measurements  of 
various  characteristics  of  the  soil  used  in  each  experim.ent  are 
■given.    The  formula  derived  for  calculation  of  the  quantity  of 
percolate  in  unit  tine  is  •  ■ 

2  2 

Q  ~  k.h.D  r  ^  0.0136t  4-  0. 000704 1^)  where 

k  is  a  constant  depending  on  the  quality  of  the  soil,  h  is  the 
height  of  the  v^ater  column  above  the  .soil  surface,  L  is  the  depth 
of  the  soil  layer,  D  is  the  diam:eter  of  the  tube  containing  the 
soil,  r  is  the  radius  of  the  grain  siz.e  and  t  is  the  temperature 
.in  degrees  centigrade,  .  . 

202.  ■\iVhelan,L.A.      The  effects  of  lime  on  the  soil.      Scot.  Jour. Agr. 20(3) : 

258-263.      July  1937.      10  Sco82So 

Tests  were  made  determining  the  rates  of  infiltration  of  v^-ater 
into  an  unlimed  soil, into  the  same  soil  limed  at  rate  of  1  ton  per 
acre, and  into  the  sai;ic  sci.1  limed  at  rate  of  2  tons  per  acre.  Data 
.  are  given  showing  the  increased  rate  obtained  by  liming.  The  tests 
were  made  12  iionths  after  liming  and  again  after  a  5-ycar  period. 

203.  Wollny,E.      Untersuchungen  uber  die  permeabilitat  des  bodens  fur 

wasser.    Forsch.auf  dem  Geb. Agr. -Phy. 14:1-28, illus.  1891, 

395  F77  .  ■ 

In  German.  Title:  Investigations  concerning  the  permeability 
of  the  soil  to  water.  .  -  .  •  -  • 

Descriptions  of  the  apparatus  and  method  are  given  for  detcnnin- 
ing  the  quantity  of  water  passing  through  sand, hurms, calcareous 
sand,loami,kaolin,  or  mixtures  of  some  of  these  materials  during  a 
10-hour  period.  The  rates  are  given  for  water  pressure  heads  rajiging 
from  10  to  100  cm,'  for  different  depths  of  material  tested.  For  sone 
of  the  materials  tested,  the  raiges  of  p-?rticle  size  are  given.  The 
author  discusses  the  application  of  results  of  his  tests  tc  field 
conditions. 
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S04.    Yfoodruff, C.M.^SiTiith, D.D.J  and  YvhittjD.M.      Results  of,  s.txidies  involving 
the  application  of  rainfall  at  uniform  rates  to  control  plot  con- 
■  dition's.      91pp. ,  ill  us. ,  mime  ogr,      Washington^D-.C*  j.J.ime  ,1938. 
■  '  r.96'  R3lRes 

Issued  by  U.S. soil  and  water  conservation  e^cperiment  station, 
Bethany  J  Mo.' 

  Descriptions  of  the  machine^nozzles, and.  plots  used. in  rainfall— 

■    ■  '  '     simulator  tests  at  the  Soil  conservation  experiment  station  during 
the  years  1936  and  1937  are  given.  The  sprinkler-experiments, con- 
tinued to  and  beyond  the  tiine  of  concentration, give  hydrographs 
from  which  infiltration-capacities  can  be  read  directly.  The 
'method' is' direct, simple, and  accurate.  The  experiments  vrere  made 
at  Bethany, j'liosouri, with  bluegrass  sod  and  cultivated  surfaces. 
The  applications  of  results  to  the  design  pf. future  studies  are 
■    ■ • ■  included. 


205.    Zoch,R.T.      The  mathematical  synthesis  of  the  flood-hydrograph,  '  ; 
'••    ■■   -Amer.Geophys. Union  Trans.  (1939)S0,pt. 2  s207-218,illus'.  ■ 
-•    •    ■  •  ^SO.-g -AmS  •20tll,pt.2,1939 

The  definitions  of  terms  relating  to  infiltration  are  given. 
The  relation  of  'infiltration  rates  under  the  conception  of  steady 
'  •  •   •  ■  -states  to  •othe'r  "fa-ctors  is  presented,  A  major  portion  of  this 
■  -article  is  devoted  to  definitions  arid  to  the  breakdown  of  the 
hydrograph. 


206.    Zwerman,P.  J.'  -  •  -The  relation  of  sheet  erosion  to  the  structure  of  , 
.  -Duf field  silt-  loam.      Soil  Sci.Soc.Amer.Proc.  ('1938 )'3: 304-311, 

■  •    •  illus,-     -56.9  So3  v, 3,1938  ' 

-  Crapping-  his-tory  of  the  experim^ehtal  areas  was  obtained  and 

■  •'•  •    infi-ltrat-ion  rates  viere  determined  by  Musgravc's  method.  Many. 

■  graphs'  and-  o-ther  illustrations  are  presented'  sh'owing  physical 
properties  of  the  soil  profiles  of  each  area, which  had  been 
selected  partia.lly  by  the  degree  of  ei'b'sion  it  had  undergone, 

by  the  mean  infiltration  rate  for  each  erosion— area, and  by  other 
factors i- The  variation  in  rates  of  infiltration  is  explained  on 
the- basis- of  effective  soil  porosity  which  is' governed' by  the 
number  and  size  of  soil  aggregates  and  their  relation  to  confined 

■  air  and- non-eapillary  soil  porosity.  - 
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Hydrologic  ■  ■  -  •  ■  - 

cycle...   77,82,139 

measurements  -. .  i  -. .  i .  i . ; 73, 138, 198 

■  studies  •.  -.  i .  i ; . .  i  131, 184, 198 

theory. ... i i .4,10,62,73,74 


Hydrostatic  head, See  Penetration 

■  of  v^ater 

Idaho,  Boise  county  131 

Ilch,D-.M  170 

Illinois-   6, 73 , 190, 191 

India.  "  "   "   .72 

Indiana  6 

Infiltration, Sao  Equipment, meas- 

■  uring; Methods  of  measuring 
Institution  of -  civil  engineers. 72 
Io¥/a    77 

Glari;.ida  I46 

I'Tar  shalltoi/firi  11 

river ■  • 

-    -  basin  11 

sand  121 

Irrigation.  .84, 122, 153 

field  69, 36, 98, 109,  111 

plot  85 

small  tests  91,110,133 

  134,135,173,174 

Irrigation, See  -  Measurements  of 

■  infiltration ; Penetration • of 
v;at<^r  •     -    •  •  - 

Israelsen,  0  .¥  85 , 86 

Jacot,ii.P.  87 

Java  18 

J enny,  K  i  .83 

Johnson,  T.W  89 

Johnston,  JiE.  172 

Jones,  J.W.  59 

Kachinsky,N.Ji  90,91 

Kansas  88 

Belleville I66 
Montrose  I66 

Karrakcr,P.E......  92 

Keen,B.;i..........  93 

Kell,^^:.V  , . . ;  94 

Kellogg,  J.-G ,  188 

Kelly,  L.L  41 

Kenyon,  E .  G Jr.  172 

Kimball, F.  188 

King, F.H.. 95, 192 
Kittredge, J. , Jr. .96 
KnightyHiG; .97 

Knoblauch, K. G.  101 

Knorr,  Fritz  98 

Kohnke,  Helmut  99, 100 
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Itom 


Koshal,R.3  102 

Krawkow,  S  103 


Laat  s  ch  ^  V[i  lly  lO.; ,  10  5 

LaCrosse  v»ork  centor  '.  131 

Laini, E. 69, 133, 134, 135 

Lane,  D.  A.  1 

Langbeiri,W.B.  106 

Latha:n,E.E  159 

Lavertj'-,  F.B  1 

Leach,  K.R  107,175 

Leaf  litter, See  Organic  i.aatter 
incorporations 

Lee,C.H....  1,108 

Leonard,  CD  38 

Lewis, H.R. . ..... 10^, 110, 111, 112, 113 

Lillie,G.E.  :  . :  72 

Lime, See  Chemical  effects 
Litter, See  Turbidity 
Loan, See  Soils 

Los  Angeles  river.  197 

Lowderrdik,  W.  C  114, 115 ,  Ho,  172 

Luts,  J.F  .117,118,119 

Lysine  ter  13, 38, 100, 104 

105,116,131,167 
large. ; .1,102,165,178,199 

small  1,137,140,141 

',['."///[[//"  U5, 146, 151, 191 
cropped  l45 , 146 

MacKichen,K.A. ........   198 

Mad  river  valley   .  80 

Manitou  t;r.perinental  .-irea  I3I 

Manure^  See  Organic  raatter  incor- 
porations' 

Marr, J . C ................... '  110 

Marrero,  j .F .  189 

Matheinatical  derivations 

applications'. . . . . .72, 93, 153, 175 

development . . . '. .  51, 53, 76,  IO6, 180 
equation. . '. . . 32, 75, 89,  IO4, 105 
formula . '. . . . '. '.  1, 7", 48, 53, 64, 74, 75 

106,175,180,192,201 

hyd'r 0 t^r aph'. .".'.'.  .'.  176 ,205 

Mathew's,O.R. . ... ..  .'.  . .  35,120 

Mavis, F'.T.". . .  .  .     .  .     .     .". .'. .  .121 

Means /T  .H. .'.". .'.  .'.'.'  '  122 

Measurements  of  infiltration 

ar t if icial"  rainfall  on. ..  ...13,39 

_     '  169, '172, 188 

prepared  areas   70 ,  II4 

115,147,204 
unmolested  areas  1,175 


liieasuremonts  of  infiltration  (cont'd) 
natural  rainfall  on. .3,18,36,72 

 104,105,125,157,202 

large  watersheds .10,62,71,77 

  81,32,176,177,183,198 

small  v;at;.r sheds .......  1, 107 

■  plots... 1,13, 39, 65, 70, 97, 114 
'small  enclosures (l5'"si:p.eter3, 
tubes, etc .).... .1, 10, 100 

■  ■    ■   •    •  ■•..137,151,165,131 

■  irrigation  oh 

"    ■     fields...;;....   109 

plots  69,110 

small  enclosures. . .5,6,91,96 
100,110,112,133,138 
•  -  •  ■  ■  •  144,154,166,170,190 

laboratory  samples  84 

Ii/ieasurements  of  moisture, See  Soil 
moisture 

Megihnis,  H.G.  .123 

Mosilla  valley.  .28 

Meteorological  conditioho, See 
li  eather 

Methods  of  analysis  75,81,82 

106,184,136 

theory  62,74,102,104 

•  ■■105,169,179,180,183 
Methods  of  measuring. . . . . .86,92,95 

155,185,203 
abi3or]5tion  6, 63, 154,156 

■  ev-.poration  '  100, 137, 165 

■  iniiltration.  1,13, 18, 37, 49,71,74 

■  ■   ■  84,90,99,100,104,105,107,110 

■  ■  ■     112;  114, 133, 154, 165, 166, 172 

176, 182, 137, 191, 200, 204 
percolation. .84, 100, 114, I6I, I65 

permeability  33,35,133 

134,171,179 

■- v/ater  penetration  23 

•   rat^s... ■....•  •  85,203 

Metzgcr,'T.H  124 

Miam.i  valley  80 

Michigaji.^.'. .'  '  6 

Milne, Y:.E.  .  .■  •.-.■.  Ill 

Mi  s  s  i  s  s  ipp  i  123 

Marshall  county  131 

river  watershed  196 

valley  11,196 

I'';is  s  our  i  70, 88 

Be  thany .   204 

St  .Louis  .   1 

Valley  loess  region  I46 


-  71  - 


I  ton 


I  ton 


.  Hi  t  chels  on ,  A,T  ,.  125 , 126 , 172 

Mitscherlich,  H..  A..  127 

I-ioisturc  caxpacity, See  Soil 
moisture 

Moisturo  curves...  16,23, 56, 78 

Moraine  i^ark  80 

Mori  son, .G.S  48 

Morris,  H.M. .   128 

Moscr.Jraiilc    129 

Movcnont  of  .noisturc,.ScG  Soil 

noisturo  

Muckol,D.C^. .  126,130,172 

Muddy  watc:r,.  -See  .Turbidity  . 

Mulches   3,34,63 

dust  166 

leaf  3,43,73,115 

 123,132,172,196 

■MunnsV  JSdvjard. .  .•  131 , 132 , 196 

M-lintz,A   69,133,134,135 

Murphy,  H.P.....   136 

.  Mus£:rave ,  G.  \I, .......  8  ,.45 , 49 , 137 , 138 

139,140,141,142,143,144 
145,146,181,190,191,206 
Muskiric'^ran  river  flood  control, .  .183 

Natural  rainfall, See  Measurenonts 
.  of  infiltration 

Neal,.11.H....  112 

ITeal,  J.  H.     ,  70,147,148,149 

Neal,0.R.  145,150,151 

NcholsincRoss  .152 

ITchraska 

•  Carleton  166 

..  Clay. Center   166 

.  .  .Crete   ...  .166 

Janai ca, .  .\  . .   166 

..  .Lincoln  .175 

.  .Nelson  .;  ,  .  .166 

.  .jjorth. Platte   .34 

Scotts  Bluff..,..,..  ........  .98 

Nev/ .Hoj3p shire, Coos  . County  ,131 

New  .  Jersey, Becnervillc. .... . ... .  .101 

Nigeria, Southeastern.  .12 

Noll,V/  .200 

Non-capi llary , po ro s i ty , See  Per os i ty 
North  Carolina, Asheville. . ..... .198 

Northfork  •  .1 

.  work  center,  .................  131 

Norton, R.A.  ^   ..-.145 


Ohio  6, 106 

Bradford:-....;;::'  106 

Coshocton:  .100 

river  baBin* ............. .81 

Oklahono..  136 

Oref;on,Herniston.  110 

Ors^anic  natter  incorporations.  ,3 
12 , 31 ,  57 ,  87 » 124^,  129 , 136 , 140 
145,158,187,189,194 

crop  residue  41,43,59 

^recn  nanure,   .162 

.  .  .  hay  .or  ^^rass..  159 

leaf  litter.  43,132 

.    manure..  .27, 46, 59,128 

141,151,162,181 

roots   .  .  132 

Or^ar'ts , . , ,  5 

Parker  creek  ex]-3erinent<al  for- 
est 131 

Parker,  P.A.M.  .153 

Pastured  areas .See  Areas 

Pauba. valley  (California  )  195 

Pearse,C.K  154,155,156,157 

Poelo.T.C  158,159 

Penetration  of  water 

rate  84,103,113,126 

 127a74,192,203 

rainfall  -  22 , 95 , 195 , 199 

ncasur enont ...  ... 1 , 23 , 59 

 84,95,160,178 

 rate 3 , 57 , 61 , 72 

irrigation(or  .\ir£5,t3r),2,38,45 
56,63,91,98,109,120 

.  .   157,193 

■.     .     .rate, .3,28,34,69,173,174 
water  iiiitake, ,,.  ,20,41,65,  87 
116,126,134 
hydrostatic  head,, 69, 113, 203 

Porjisylvania,  Tox^randa  184 

Per  CO  lat  i  on  53 , 59 , 9  5 , 196 , 

n^asurcnent .  .,25 , 33 , 50 , 84, 114 
137,151,189,191 
ratQ, ..*.2,15,27,28,31,48,54 
118,119,125,126,129,130 
146,153,159,161,162,163 
165,172,173,179,189,199 
.Quantity. 14, 15, 102, 145, 153, 201 
Percolation, ?Qe. 3quipnent ,neas— 
urin;'^;  Methods  of  measuring 


Item 

Perforations  in  r, oil, See  PorositA^ 
Permeability. . . 13, 16,37,39, ^2, 4^ 

  53,72,101,102,109,117 

 135;i5K, 15^, 162, 167,172 

 173,177,179,182,190,203 

■ ■measurement:., 25, 26, 27, 22, 33, 69 

  lie,  121, "153,134, 171,  leo 

•  ' t h  e  o  ry . . . ;  2  7 , 46 ,  S9 , 187 , 2 01 

Permeability, See.  Equipment , meas- 
uring,- Methods"  of  measuring 

Photographic  eqliipm'ent,  See  Equip- 
ment, measurin.p- 

Piedmont'  soils".  49 

Plot-  studies . 85, 123 , 131, 172, 175 , 195 

■  cropping  97, 129 

■  plots' 

"largo  (over  100  sq.ft.).. 97 

 101, 110, 130, 146 

■ .....     147; 148^ 204 

small  1, 13  .,39, 40, 62, 91 

140,155^157,159,200 

■  run-off  23 , 65 , 66, 75 , 80, 101 

 146, 147/155, 157, 197, 200 

strips.   .75 

Plots, See  Hydrograph  or  pluvio- 

graphj  Measurements  'of  infil- 

'tration         •  ■   

Plomn,e,  See  Tillage 
Pluviograph.'. . .'.  .  ..".■.'.  .".'.30, 176, 177 
Pluviogr'aph  'applicati ons ,  See 

Hydrograph  or'  pluviofrra-pli 
PorBs,'soil. .".  .33,132 

capillary  33 

•  clogging. ... 3,  U,  26, 27, 34, 57, 66 

94,126,153,159,172,196 

hon-capillary  58,87,129 

,si?e  25,26,57,129 

'spaces  ......72,86,93,149 

  153,171,179,189 

Porosity.  57, SS, 93, 101, 109, 112 

124,132^139,144,149,152 
.channels 'or  openings ...  .3, 32, 33 
•  '              "      78, 87, 120, 123, 12c,  132 
172,'179,196,199 
v  clogging  of  pores  3,14,66 

■  "  ■  '  '72, 126, 159, 172 
f  i  s  E  u  r  c  s ,  f  r  a  c  t  u  I-  c  s ,  c  .r ; ;  c  k  t; , 

etc..    .  ,  ■  '20,59,72,76,91 
,     '  1:20,149,179,189 
•■  frost  effect  '...'...44,73,172 
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Item 

Porosity  (cont'd) 

meapuroment s ,  * .  <  6, 26, 63 

  121,129,139,141 

non-^capillary  14,16,17 

52,150,206 

per.-L"o.rations... ..... .73, 76, .?7, 91 

  '  123,128,199 

th  e  or:,^  ...... ..  ..17 , 25 , 32 , 5  7 , 67 

  89-,.1.72.,  1^9,194,206 

Postjl'^S   .  .160 

Power  s ,  IV .  L  113,161,162 

Preston,  J. F  132 

Pretoria  university..  .  ...  46 

Riri,A.U  163 

Kaindrop  impact, See  Rainfall 
Rainfall  . .  ..... 

artificial  39 

simulated. . .1, 10, 70, 114, 115 

  147,148,135,188,204 

sprinl'ling. . . ,  1,40,175 

natural .40, S2, 102, 137, 204 
intensity. . .  ...7, 20, 39, 61, 65 

76,107,142,146,177 
r78,l83,134,'186 

m.easurement  22, 81, 100 

utilization. .  .20,23 
i-aindrop  impact .  14,34,  66, 73, 196 

excesses  gra-oh.  ....... .-.  .73, 107 

Rainfall,  See  E.qu-ipment,.ra£.asuring; 

Penetration  of.  r-ater.  •    ■  • 
Ra.king., See.  Tillage.  . 
Ralston  creek  drainage  basin.77,107 

Ramser,O.E,.  I64 

Recession,  curves,  11 

Red  river .  basin  i ....  62 

Respiration . of . soil, Se£  Soil 

Richards,!. A   .151 

Rie5bol,H.S   .165 

Robertson,  J.  H  166 

Rodents » See  minimal  life 

Roessel,..!^    ,'...167 

Rogers.,Y,\S.....  I68 

Rqots,.See  ,Qrga.nic  matter  incor- 

,  porations;.  .Vegetative  -off ects 
Rot'ham.sted  '  (Englarid )  .93, 102, 126, 199 

Rowe,P..P.  '  13,169,170 

Rpwe,V..P     195 

Ffun-p.ff.  co.effici.--;n.t.  curves.  197 

Run-off.,  Se,*.^-.  Equipm^^nt., Pleasuring 
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  Item 

Rursell,E.'    171 

Rusrcll,  J.A.  "  1S3 

RucsGll,i:.B.....,.,,,,,,,.  151 

Sr.lir=it:/,  Soc  Che:nic.?a  uf foots 

Sr.nc;  4? ,  5 1 , 64, 66,  C9  9? ,  9  5 

.  108,121,152,153,167,192,203 

Goilc  34, 35 , 66, 104, 105 

Sand,S(jt  Soilc 

San  Dimas  oxporrncntal  forest . .1,131 

Sr.n  Gr.briel.  riv.cr  197 

Srnd;^'  c1?.y  lo.m.  See,  Soils 

Sandy  loam,  So^.  Soils 

Santo  .4na  160 

river  23 

S'-nt-;  C].ara  watur  conservation 

district  50 

Sc.nti.  I'laria  val.loA?"  water  conscrvf- 

■  tion  district  172 

Sco'tcs,D  9 

Scofield,G.S  173 

Scraping, See.  Till-: e 

Sce^)  -  gc\  11 , 5  5 , 9  5 , 19  6 

Shai^,C.F   174- 

Slivj XT/OjI ^i''#A.»  •«  •••«••••  •••••••••••• 

Sherman-,.G-.L...  165 

Sherinaii,  L..K  1,17?,  175, 176, 177, 186 

Shrive,  Forest  17S 

Sierra  forest.   .1 

Silt  loam,Se£  Soils 
Silti'  cla:/  loa,ni,Se^  Soils 

Sims,-I.R  ,  132 

Siraalated  rainfall, See  Rainfall 

Slater,  C.S  179 

Slicht^r,  C.S  72,  laO,  192 

Slopes, See  Surface 

Smith,  D.D  204 

Smith,  F.B   181 

Smith,  H.y  2 

Smi  t  h ,  F .  S  182,191 

Smith,  T-.E  1S3 

Snyder,  F.F.-...  .  ........ .184,185,136 

Sod, See  Vegetative  effects 
Soil 

sir  102 

c  apac  i t y  16,18,33,38,128 

confined , , , ,  113, 161, 206 

flow  32,89,95 

freezing  123 

moisture  131 

capacity  72, 77, 79, 83, 168 


■  Item 

Soil, moisture  ■(■c-ont 'd) 

effects.  .14,39,51,61,72 
92,117,118,120,144 
147,148,149,168 

 measurement . . . .13, 22, 55, 84 

■   ■  •  •  86,118,165,190 

■  ■    ■  moasurin.a;  >^quipment ....  151 

movement. , . .15,24,44,47,51 
57,67,92,93,95,109,150 

  168,174,182 

physics  2, 3, 2Q, 51, 70 

  117-,  118, 136, 149, 150 

•    ■  168.,  173, 174 

storag-e-  23,34,35,38,44 

47,55,59,83,97,98 

subsoil  35,47,98,182 

r  cspirat-ion  12 

■  ■  structure  .•  .-4, 14, 1^ ,  33, 33, 44, 46 
52,54,57,58,67,83,86,101 
■ ■ -119,120^123,137,141,149 
• 158,179,187,196,206 
■  •    -DhysiG 8.  .1,29,32,67,68,117 
■ ■ ■    •  118,124,132,136,171,187 

•  texture-.  ..-.4>  19, 24, 25, 51, 52, 55 
 •  •  66-,  79-,  83-,  86, 89, 95, 121, 122 

123, 153 , 172 , 173 , 178, 192 

■  •  ■  lA'^'^t-e'r-holdi-ng  capacity.  .3,4,44 

 ■5-4,-5.9.,.63.,83,123,136 

•  173,182,1^9 

Sai]:  *Oonse-rvation  Service , S'-e  U.S. 

■  ■    'Soil  conservation  service 
Soils 

Coastal  plain  49 , 68 

•  -Dacca. ; »  w  163 

Daj^on  162 

Georgia  state  143 

Illinois  190,191 

■  Piedm.ont.-  49 

■Vale-.-..-  1-62 

■  -sand,  Ottawa  121 

■loara- 

 Oh-o-halis.   109,161 

 Clarion  45,181 

Ramona  23 

Yolo  22 

gravelly  loam,  Yolo  193 

sandy  loara,  Ruston  49 

fine  sandy  loan 

Firvin  66,97 

Vernon  139 

Yolo   .50 


7^  - 


Item 

Soils  (cont'd) 
silt  loam-  ■ 

Duf  field  206 

.  Marshall  ..,3,  -49, 138, 140,  Ul 

  U2, 143,144,145, 146 

150,151 

Musking-urr.  52 

Palousc-  112 

Putnai.i  1/^7 

Shelby  8,49,13^,141 

143,144,145,146 
1^"  estmoreland  52 

silty  clay  loam 

Belmont  52 

Derby  40 

I'lllanette  109,161 

•  •  sandy  ela^^^  loam,  Iredell .  118, 119 

clay  loam 

Gila  27 

Melbourne  109 

clay- 

"  Cecil  39,155,159 

Davidson  117,119 

•  ■     Gila  i..  27 

Putnam  118 

Sokolovskjr^A.N  187 

Sonderegger ,  A.  L  195 

South  Carolina 

Duncan  129 

Greer  129 

Figervillu  129 

Spencer,  J.N  1S8 

Sprague,K.R  189 

Sprinkling, See  Rr^infall 

Stauffer,-R.S.  190,191 

Stephenson,  R.E  2, 192 

Storage,- Se^  -  Stream,  Channel;  Soil 
-moisture  • 

Stream  

■   •  eatcbnent  ■  area  72, 195 

channel  storage  IO6, 195 

drainage  •  basin  71,  IO6 

• f low. ; . . 107, 1] 1, 172, 176, 177,  IS5 
■  -  rises  i  w  i  .■  i .  i  71 

•  stabilization i ;  72,73 

Strip  cropped  areas, See  Areas 
Structure,' soil, See  Soil 

Subsoil  moisture, See  Soil 
>Subseiling,See  Till^ige 


Item 


Surface- • • 

■  area  .  ■.  ■.  •.  72 

retention.  -. ....  .80,101,177,199 

slopes  1, 39, 41, 42, 

115,147,148 

length   20,40,45,142 

storag.  1,23,24,34,70 

146,186,105,199 

Susquehanna  river  184 

Svdtzerland  

System  of  •  cropping,  8-:^  Vegetativ. 
effects 

Taliafcrro,D.o.  89 

Taylor  jC.  A  23,193 

Tem.ecul:.  river  195 

Temperature 

degree  24,48,50,64,72 

  80,88,91,113,130 

•  •effv.cts  36,44^47,76,82,95 

102,123,125,127,199,201 
viscosity  of  water, on .11 

  •  121,127 

penetration  (frost)  73 

■  Tennessee.,  Dardrigc  185 

Texas ,  Dallas   1 

Texture, s oil, S^u  Soil 

Tha^ie  s  river  ■  ( En; -rland )  60 

Thomas, R. ?;;....;.  2 

Thomnson,"  .1:  194 

Till-i;  o  20 , 47,  67, 182 , 193 

cultivation. . . * ♦34,41j43,59,6l 
63,72,76,84,83,93,109,130 

  141, 171,- 172, 196, 204 

djmairlting ;  i  182 

de ep  plovving  59 , 182 

•  harroY.dng  or  raking. ..  .126, 172 

•  •Dlo^^'ing  •  or  di sking . .  4  3 ,34 

■  ■    59,132,187 

scraoing  or -hoeing;  50,172 

sub soiling . . i  ^ ; . . 59 , 93 , 172 , 182 
Transmission  rate,  See at er 

Transpiration  1 , 23 , 36 

82,100,137,165 

TroxL,ll,H.Ci   1^5 

Turbidity      ■    ■ • 

litter  or  crop  effect  on.. 3, 43 
■     •  73,94,114,115,123 

  132,172,196 

-  v-a t er  •  e f  *  . . . .  2 , 3 , 14 , 20 , 48 , 49 
.     .  50,66,94,125,126,153 
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It( 


Item 


United  States 

L;op:\rtnGnt  of  Agri  cult  lire  ...]  96 

Enjinoers  office  197 

Forest  service 

i'.pprilr.chj.f.n  forest  experi- 

n.r  t  stc.tior  30 , 193 

Poiso  basin  brr.rch  str- 

tirn  131 

California,  forest  £.nd  rang'e 
emeririent  station.  .169 
170,196 
Central  states  experinent 

station  5 

Cove  .te.  t-xperif V- ntr  1 

:^rea.  198 

Gala  river  experinental 

forest  131 

Holier  Sprinas  "■aork"  cen- 
ter ^  131 

Internountain  forest  and 
range  vjjcporip.ent  sta- 
tion 155, 156 
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